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TABLES FOR ESTIMATING ROTARY WING

PERFORMANCE AT HIGH FORWARD SPEEDS

By Watson H. Tanner

SUMMARY __ 1.6"

Charts for estimating rotary wing performance at high forward

speeds have been published in NASA CR-II4. As a supplement to this,

work tables are presented herein which include the information presented

in CR-II4 plus additional information which was not included. These

data apply to hinged rectangular rotor blades with geometric twists of

-8, -4,and 0 degrees and include a wide variation in rotor advance /

ratio, from 0.25 to i. 4, and a range of advancing tip Mach numb_s lllid_-f_ -

from 0.7 to 0.9. __ ,F_/

INTRODUCTION

Charts for estimating rotary wing performance at high forward

speeds were published in reference i. These charts are applicable to

rotors having rectangular blades with a linear twist of -8, -4, and 0
G! --!

degrees. The parameters presented in reference 1 were L/o-, GD/o-

GQ/o- , a I ,a c , and 0.75R . While these parameters provide

sufficient information for most performance evaluations, some specific

applications may require more information about the flapping motion, or

the basic information may be desired in a different form than is presented

in reference i. Therefore tables of the calculated values of e7 5R, k ,



'L ' CQI o. bCQ,D/o., b , bC /o-,CD/o., , ' ac ' a°' al' a2- ' a3 ' I '2 '

and b3are presented. These data are for a range of rotor advance ratios

from 0.25 to 1.4 and a range of advancing tip Mach numbers from 0.7 to
0.9.

This information was prepared at the Sikorsky Aircraft Division

of United Aircraft Corporation under sponsorship and with the financial

assistance of the National Aeronautics and Space Administration.

SYMBOLS

(]

0 o

(l n

b

speed of sound, ft/sec

constant term of Fourier series that expresses

blade flapping; hence, rotor coning angle, deg

components of longitudinal flapping with respect

to a plane normal to the control axis - constant
coefficient of the cosine terms in the Fourier

series expressing flapping angle /_ with respect

to a plane normal to the control axis, deg

number of blades

bn

B

bCQ, D/o-

Cb/ 

components of lateral flapping with respect to the
control axis - constant coeIIicient ot tile sine

terms in the Fourier series expressing flapping

angle/_ with respect to a plane normal to the

control axis, deg

tip loss factor

blade stall parameter, see reference t

rotor drag coefficient - solidity ratio;

rotor lift coefficient - solidity ratio;

D

o" a"R_'p (£/,R)_

L

cr'r/'R2p (_R)2
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Q
CQ/o" rotor torque coefficient - solidity ratio;

C

D

L

M(I.O,90)

Q

R

V

V

(2C

o" 7r R3p (I),R) 2

blade chord, ft

rotor drag, lb

rotor lift, lb

advancing tip Mach number,
V + .O.R

Q

rotor torque, ft-lb

rotor radius measured from the center of

rotation, ft

induced velocity at rotor, ft/sec

forward speed, ft/sec

rotor angle of attack; angle between axis of

no feathering and a plane perpendicular to the

flight path, positive when axis is inclined
rearward, deg

flapping angle at any azimuth position referred

to the plane normal to the control axis

B=Oo- OlCOS _- b I sin_- o 2 cos2_- b2 sin 2_ ....

-oncosn_-bnSin n

e.75R

81

blade-section pitch angle at O. 75 radius, deg

blade geometric twist; difference between huh

and tip pitch angles, positive when tip angle is

larger

X inflow ratio, V sin at- v
I1R
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V
/z advance ratio,

IIR

P mass density of air, slugs/ft 3

O" rotor solidity, bc
_R

blade azimuth angle measured from downwind

position in direction of rotation, deg

rotor angular velocity, radian/sec

ANALYSIS

Calculations were made using the refined numerical method, as

described in reference 2, to prepare tables of theoretical rotor per-

formance for hinged rotor blades. The calculations account for retreat-

ing blade stall and compressibility with no small angle assumptions, and

for the range of geometrical or design variables described herein.

Rotor Geometry

Planform

Solidity, o"

Rotor Hub Size

Blade Root Pocket Cutout

Tip Loss Factor, B

Lock Number

Linear Twist, e I , deg

Flapping hinge offset

Rectangular

0.1

0.1R

0.25R

0.97

8.0

-8, -4, 0

none
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The 0.1R hub element makes no force contribution to the calcula-
tions, however, airfoil data for a representative D-spar was used for the
blade root cutout section (0. 1R to 0.25R). Airfoil data obtained from
two-dimensional wind-tunnel tests of a production blade specimen using
the NACA 0012 airfoil section were used in the analysis.

Variables

Calculations have been made for the following combination of

advance ratios and advancing tip Mach numbers. The numbers which

appear under the advancing tip Mach number columns are blade twist
values.

Advance Ratio Advancing Tip Mach No., _1.0,90)

p.= V/l'l R 0.7 0.8 0.85 0.9

O. 25

O. 30

O. 35

O. 40

O. 45

0.50

O. 55

O. 60

0.7

0.8

1.0

1.2

1.4

-8, -4

-8, -4,

-8, -4

-8, -4,

-8

0

0

-8, -4

-8, -4,

-8, -4

-8, -4,

-8, -4

-8, -4,

-4

-4,

-4,

0

0

0

0

0

0

0

0

0

0

0

0

0

-8, -4

-8, -4,

-8,

-8,

-8,

-8,

0

-4

-4, 0

-4

-4, 0

-4

-4, 0

-4, 0

0

0

0"

0



RESULTS

The results of the calculations of rotor characteristics for a range of

advance ratio and advancing tip Mach number for three linear blade twists

are presented in tables i to 3. The tabulated data include 875R , >, ,

!

Ch/¢ , C'D/¢, CQ/cr ' bCo, D/_,c, c ,ao, al,az,a B , b I , b E ,and

b 3 for ag_iven advance ratio and advancing tip Mach number. The

tables are grouped according to blade twist in the following manner:

Twist Table Number

-8 ° 1

-4 ° 2

0 ° 3

Solidity Correction

The rotor solidity, o- , chosen in these calculations was 0. 1.

However, conversion from this solidity to another value is a simple

!

matter, since to a good first order approximationCh/_ , C Q/or and a I

flapping are not affected by a solidity change for a given inflow,

collective pitch and advance ratio. There will be changes in rotor

angle of attack and Cb/o. because of induced effects due to a change in

the total lift. For a given value of C'L/¢ the changes in rotor angle of

attack_ c, and Cb/o- can be approximated by the following formulae"
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n ac - "___L_I (C*L.lo.)_ o-
2/_z

, = I (C,L/o.)ZA o.
A CD/o " 2P .'z

where, Ao- = O-desire d - O-charte d

The derivation of these equations and an example problem in
applying the corrections are presented in reference 1,

CONCLUDING REMARKS

Lifting-rotor characteristics in forward flight have been computed

by numericalmeans and the essential information was presented in chart
form in reference 1.

The tabulated data presented herein include the parameters

plotted in the charts plus additional information concerning rotor flapping
motion and inflow ratio.
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TABLE 1

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 o

(a) _ = 0.25; Me, A QnO_ = 0.7

5 I I IrilllC L C_ CQ bCQ,D _c, a0, al, a2, a3, bl, b 2, b 3,

deg --6- _- _- _ deg deg deg deg deg deg deg deg

C,

L

_-= 0.03

-4.00 0.06R7; 0.030265 0.008848 -0.000597 0.00094 17.460 0.619 -0.605 0.005 -0.000 0.19 0.008 "O.OOO

-0. 0.3168 0.029807 0.005483 0.000548 0.00072 5.245 0.869 0.614 0.068 0.003 0.30 -0.002 0.006

4.00 -0.,333

8.00 -0.4827

12.00 -0.13C6

16.00 -0.1768

0.029971 -0.001526 0.001784 0.00070 -6.274 1.251 1.966 0.145 0.009 0.45 -0.010 0=016

0.029902 -0.00706_ 0.003225 0.00077 -17.856 1.682 3.205 0.201 0.009 0.58 -0.020 0.019

0.029905 -0.014049 0.005155 0.00096 -29.784 2.205 4.221 0.237 0.013 O.TO -0,018 0,023

0.029815 -0.023924 0.008035 0.00133 -42.510 2.874 4.787 0.226 0.011 0.76 -O.Otl 0.019

-4.00 0.3764

-0, 0.0238

4.00 -0.3272

8.00 -0.0753

12.00 -0.1240

16.00 -0*16q7

-0. 0.#311

4.00 -0._236

8.00 -0.3699

12.00 -0.1179

16.00 -0.1629

uL
-_- = 0.04

0.040139 0.013761 -0.001582 0.00106 19.788 1.228 -0.314 0.038 0.000 0.38 0.009 0.008

0.04014' 0.00(_ O.O0005Z 0.00076 7*367 1.454 0*867 0.I00 0.004 0.69 0.000 0.009

0.039552 -0,000873 0*001751 O.O00T1 -4.428 1.753 2.190 0.171 0.008 0.62 -O*OIO 0.016

0.039941 -0.008063 O, O03bOb 0.00078 -15.845 2.212 3.466 0.233 O.Oll 0.76 -0.018 0.022

0.039998 -0.016743 0.005963 0.00099 -27.548 2.757 4.528 0.269 0.013 0.88 -0.018 0,025

0.039549 -0.028157 0.009244 0.00143 -39.903 3.431; 5.184 0.261 0.009 0.95 -0.012 0.021

C'

L = 0.05
a

0.050497 0.009805 -0.000616 0.00082 9.599 2.020 1.184 0.132 0.005 0.61 0.001 0.012

0.049708 0.000598 0.001565 0.00073 -2.458 2.29C 2.431 0.202 0.009 0.80 -O.OGT 0.01_

0.049809 -0.00826: 0.003829 0.00081 -13.877 2.727 8.743 0.2T5 0.018 0.95 -0.007 0.031

0.049588 -0.018505 0.006582 0.00107 -25.50T 8.266 4.811 0.299 0.012 1.Oh -0.016 0.02¥

0.049745 -0.031520 0.010313 0.00166 -87.370 3.988 5.599 0.804 0.010 1.16 _0.000 J0.027

-0. 0._ 383

4.00 -0.3139

8.00 -0..635

12.00 -0.1115

16.00 -0.1561

c_
-- = 0.06

(7

0.0L,0096 0.014129 -0.001407 0.00092 11,733 2.5891 t.403 0.I64 0°006 0.86 0,001 0.01.4

0.059932 0.002923 0.001218 0.00077 -0.444 2.837 2.675 0.232 O.O1G 0.99 -0.005 0.021

0.059832 -0,007739 0.0039Z 3 0.00088 -11.922 3.252 3.999 0.306 0.019 1.13 -0.005 0,083

0.059629 -0.019520 0.007076 0.00122 -23+424 3.790 5,117 0.836 0.014 1.25 -0.009 0.031

0.059785 -0.038772 0.011199 0.00219 -84.9L6 4.506 6.049 0,361 0.016 1.38 0.022 0.038



TABLE 1.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

Oo 0,_464

4.0C -0._0£8

8.00 -0.0571

12.00 -0.1051

16.0( -0.1548

v

(a) _ = 0.25; M(1.O,90O ) = 0.7 - Concluded

_- _- _ deg deg deg deg deg deg deg deg

%
-- = 0.07

u

0.070256 0.019911 -0.002445 0.00109 14.162 3.222 1o704 0.201 0.0_9 L.OS OoOOZ ; _r.O1y

0.070375 0.006217 0.000700 0.00084 1.677 3,411 2.931 0.264 0.011 1.18 -0,004 0.02%

0.060849 -0. 006477 0.003882 0.00099 -9.970 3.77_ 4 * 2_32 0*337 0.019 1.52 -0*002 0.03_

0.069693 -0.019737 0*007431 0.00149 -21.360 4.305 5.435 0.377 0.016 1.45 0.003 0,037

0.07030R .-0*03/.9 0.0119 0.00384 -29.576 4.844 7.612 0.556 0.017 1.99 0.072 0.073

4.0{ O.J031

e.Ol -0.0510

12.0( -0.0985

16.00_ --0.14 17

%
_- : o.o8

0.08013@ 0.010153 O. O000TO 0.00094 3.724 3.966 5.t80 0.291 0.009 1.36 -0.000 0.023

0.079534 -0.002_2 0.003707 0.00115 -8.093 4.285 4.505 0.365 0.016 1.50 -0.002" 0.055

0.C7q695 -0.0191C6 0.007655 0.00203 -19.291 4.809 5.782 0.424 0.017 1.68 0.022 0.046

0.C79956 -D._35138 0.012660 0.00466 -3C.058 5.400 7,080 0.481 0.010 1.94 0.086 0.058

4.00 0._080

_.00 ~0.0437

12.00 -0.3913

16.00 -0.1330

c_
-6- : o 09

0.090359 0.015458 -0.000770 0.00120 6.068 4.578 3.489

0.090242 -0.001377 0. 003346 0*00145 -5.9'40 4.B55 4. I_'lJ

0.089669 "0,0172 o. 007731 G.00288 -17.IZI 5.299 6.217 !

O._Rq69c -0.033855 0.C13563 C,00875 -27.332 5.880 7.R45

I
0.331 O.Oll 1.55 -0.009 0.027

0.40B 0.01"8 1.73 0.013 0._1

0.489 0.022 1.96 0.064 0.062

0.570 0.003 2.41 0.184 0.085

4.00 0.,173

8,00 -0 ._362

cL
: o io

O. IC0194 0.022341 -0.00181 ? 0.00199 8.735 5.21.0 3.939 0.405 .020 1.79 0.007 ).037

0.100153 0.002672 0.002844 0.00210 -3.T78 5.379 5.160 0.461 .019 1.98 0.0_5 ).052

_.16C45[ -0.01361 C.007927 C.00o25 -14.315 5.790 7.044 O,_OB 0.015 2.46 0.149 0._10
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TABLE i.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING I_ECTA_,'C,I_LA_ Bt,ADES W_.TH A LINEAR TV, rIST OF -8 °

_) V
_N : 0.25; M(l.0,90o ) = O.8

1% %i%I,ol.IoI I I I l,I,deg [ _- -_- "_- _ deg deg deg deg deg deg deg deg

cL
= 0.03

-4.0¢ 0.0_85 C.039055 0.00_906 -3,000374 0,00092 17._2V 0,636 -0,665 0,005 -0.001 0,20 0.009 ,0.000

-0, 0.0167 C.030G3_ C,003b08 0oCC0691 C,C0072 5.218 0.�Z_ 0.587 0°076 0.006 O.32 °0°003 0.009

_.OC -0.03_e! C.030002 -C.00t508 O.CCleqO 0.0007C -6o_0_ t,3ll t,958 0.t55 0.013 G.48 -0.0L610.019

8,0( -0.0836 C.02v942 -C.C07146 0.003332 C.C0078 -18.085 1.76C 3.209 0.208 0.0i3 0.61-0.031 C.022

12.0( -0,13ZC 0.02989_ -0.C1_230 0.005358 0,C0101 -30,157 2.30( 4.Z40 0.248 0.C16 o,93l-o.oz8 o.oz6

lb.0t -0.17TS £.029762 -C._2_220 _.008_42 0.COlb2 -43.028 2.98_ _.817 0.232 0.C1_ 0,80 -0.013 0.022 I

-0. 0.023C

4.0( -C.0277

8.0 t -0.0775

[Z.0_ -0o1256

16.0Q -0,1710

_= 0.04

C,C_CC c C.013739 -Q.CCI_SI C.C0103 lg.6g_ 1.Z52 -C,370 C.039 O.c)l 0,39 0.008 l.f03

£.03978! 0,0063 0,0C0218 0.C0075 7.178 1.459 0.826 0,104 0,005 0,50 -0.00_ 0,010

C.040COSI -0o000867 0.001862 0.C007I -4,52_ [.84_ t*L99 0.186 0.0L5 O,_6 -0.015 0.OtZ

0,0]9987 -C,C08216 0.003745 0,0008C -16,139 2.294 3,476 0,242 0.014 0.79 -O.029 0,025

C.039985 -0,017012 0,006212 0o001|2 -27.960 2.857 4.557 0,280 0.017 0.92 -0.028 0.028

C.039927 -C*028711 0.009838 0°00197 -40.29_ 3.56T 5*267 0.2_5 0.0L3 1.OI-0.006 9*025

-0. 0.0300

4.00 -0.0215

8.00 -0.0713

12.00 -0oLL93

16.00 -0.16_5

cL
-- = 0.05

o"

C.050203 0,00960_1 -Q.flGO_ 0.00081 9.3_8 Z.GSL 1.088 O,137:0.C07 0._9 -0.005 0.0_5

C.053013 0,00_531 0*001692 0.00074 -2.641 2.372 2.44] 0,217 0.016 0.84 -0.01_ _.024

C,O 50011 -C ,C08527 0.C04019 C, C0085 -14,21b 2.82_ 3,742 0,276 !0. 016 O, 98 -0.028 0.0_ 8

0,050025 -0.018_d81 _.00693_ 0.0_t31 -ZS.85Z 3.394 _.876 0.318 0._19 t.1_ -0.028 _.0_

C.0_9587 -C.031819 0,010984 0,00245 -37,819 4.078 5.720 0,322 0.012 1.24 0.010 0.032

-0. 0.037C

4.00 i -C.0152

8.00: -0.065;

12.00 -0.L134

16.00 -0.1873

= 0.06
G

C,C_OLq5 O,0_8q2 -0°C0_247 _,c00qc L_._ZZ Z.6_2 _.368 O,165 0.005 0.88 *0.011 0.0_2

O.OEO02C 0.002713 0.001379 0.00078 -0.738 2.912 2.687 0,247 O.Ol? 1.02 -0.01_ 0.026

C.0EOCI2 -C.008093 0.C04159 0.C0097 -12.311 3.350 4.008 0.310 0.018 1.16 -0.025 0.032

_.059503 -0.0_9894 0.007_9 I 0.00_S -23.ee_ 3.88_ 8.809 o._ss 0.0_8 _.8_ -o,o_x 0.0_7

0.059010 -C.033977 0,012059 0.C0351 -35.26_ 4.58_ 6.249 0.384 0.016 1.50 0.045 0.047

1l



TABLE 1.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(b) _R = 0.25; M(1.0,90o ) = 0.8 - Concluded

--6- -_- _ deg deg deg deg deg deg deg deg

%
= 0.07

J. 0.04.7

4.0C -0.0C88

8.0C -0.059C

i2.0C -O.1C6&

C.070203 0.019538 -0.002263 0,00104 13,807 3.270 1.675 0.207 0,011 1.07 -0,007 0.019

C.069963 0.005686 0.000929 0.00087 1,206 3,#59 2,927 0,27# 0.015 1.20 -0,016 10.027

G.0E9798 -0.0068q8 0.004169 0.00119 -10.422 3.863 4.297 0.357 0.026 1.36 -0,011 0.042

0.069554 -C.020093 0.007964 0.00220 -21.788 4.391 5.557 0.402 0.019 1.55 0.010 0.046

c.U_,_5_ -U.03512/ 0.0[)046 C.CU518 -32.7)5 5.055 G.7')C 6.437 C.00_ 1.80 C.0Hl _.057

4.001 -O.OCi9

8.00 -0.0528

12.00 -C.O'_

1_.00 -0.I#I#

eL
_ = o o8

G.Of10127 0.009;3599 0.000327 0.00103 3.254 4.036 3.193 0,304 0,013 1.39 -0.020 0,027

0.079788 -C.0049i6 0.0_4068 0.00154 -8.496 4.386 4.590 0.391 0.022 1.57 -0.007 0.043

_.G_IS7 _ -4_.C1935 ! 0. _C_35_. C.C0332 -1 ¢)._=; # ,*.062 5.975 0.t*56 ! 0.017 _,.H2 0.o&5 0.050

C.r_7_.t -0.0350 O.[_lt,,'_,2 O.Ct_l -2'_.9_, 5.511 7.5_0 0.512 O.t_Ol 2.17 0.1_2 0.073

eL
-- = o.og

. , .o.._

4.00 0.0057 C.0q0346 G.014752 -0.0_0,53 0.00139 5.529 4.641 3.524 0.351 0.016 1.60 -0.015 0.033

8.00 -0.0',5_ C.08c_996 -0.001934 0.003830 0.00211 -6.404 _.913 4.921 0.436 0.020 1.83 0.025 0.054

12.01 -G.C_2C C.C9917| -0.C17512 0.G087_4 0.00536 -17.19f _ 5.37_ 6.5141 6.526 0.011 2.17 0.096 0.076

16.0( -0.|322 C. 0fl969_ -O. 0_' ;_. 01523_ 0..] [ 2g ? -27. |41 5.03. _ 8._80 0.6f_2 -0.'}12 2.70 0.241 0.103

eL
--6- = 0.10

4.00 0.0158 0.1C0414 0.022001 -0.001411 0.00265 8.389

8.00 -C.0374 C.100093 0.002482 0.003497 0.C0371 -4.044

1_.00 -C._MPI C.CqqSII -0.214|_5 0.C_9314 C.60973 -14.499

5.288 4,094 0.454 0.031 1.90 0.018 0.053

5.442 5.389 0.508 0.020 2.16 0.074 0.072

5.806 7.222 0.613 C.CC_ 2.64 C.19_ 0.103
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TABLE 1.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGLrLAR BLADES WITH A LINEAR TWIST OF -8 °

-4*00 0.)681

-0. 0._162

4.00 -0. _3e,7

8*00 -0.._,8 _g

12.00 -0.1"_37

16.00 -0.1"/ _8

(c) _R = 0.25; M(1.0,90_ = 09

_- --5- _- _ I deg deg deg deg deg deg deg deg

" " C"

= 0.03

0.029640 0.009536 0.000522] 0.00091 17.338 0.660 -0.675 "0.012 -0.001 0.19 0.019 -0.009

0.030104 0.004306 0.001486 0.00072 5,117 0.961 0.606 0.069 0,009 0*33 0.001 0.004

0.030289 -0.000933 0.002643 0.00071 -5.582 1.366 1.954 0.151 0.012 0,49 -0.02b 0.015

0.030065 -0*006690 0.00409b 0.00C8_ --18.603 1.8_7 3.2GT I 0.222 O.OtT 0,6_ -0.046 0.025

0.029879 -0.013854 0.00624_ 0.00123 -30.615 2.361 4.23T 0,Z61 0.020 0.76 -0.045 0.035

0.029667 -0.0Z3937 0.0Gq70_ G.00238 -43.5qZ 3.G40 4.877 0.249 0.015 0.B3 -0.014 0.032

-_.00 0._752

-0. 0._223

4,00 ~0.3287

8o00 -0.)3}9

lZo0_ ~0.1274

L6*OC -0.L226

-0. 0._205

4°00 -0._228

8°00 -O.J7 30

12.00 -0.1212

16.00 _0.1655

cL
-- = 0.04

o-

0.039690 0.014305 -0.000544 0.00100 19.554 1.264 -0.380 0.026 0.001 0.38 0.015 0.004

0.0_0101 0.006721 0.000904 0.000?5 7.005 1.514 0.854 0.103 0.010 0.52 -0.003 0.007

0.040344 -0*000344 0*002642 0*00073 -4.75b 1.903 2.205 0=106 O,01& 0.68 -0.028 0.019

0.0401_8 -0.007829 0.00_59T 0.00089 -16.4_1 2.359 3.479 0*25T 0.018 O,B2 -0*04T 0.029

0.039953 -0.016659 0.007Z81 0.001_6 -28.443 2.920 8.57_ 0.300 I 0.022 0,96 "0.041 0.038

0.039838 -0*02B446 0.01L360 0.00305 -_oT9_1 3°624 5.361 0,294 0.013 1.08 "0*003 0.039

_- = 0.05

0.049787 0.009922 0.000345 0.00080 9.008 2.067 1.095 0.133 O.OOq 0,691-0,008 0,010

0.050329 0,000979 0,002511 0.00077 -2.938 2.440 2.454 0.221 0.017 0.86-0.029 0.023

0.050122 -0.00B202 0.004977 O.OOlOl -14.629 2.890 3.149 I 0.293 0.020 1°01 -0.045 0o034

0.049971 -0.018623 0.008188 0.00193 -26.333 3.454 4.911 0.342 0.022 1°18 -0.028 0.0%_

0.049934 -0.031520 I 0.012007 0.00397 -30.119 4.1_ 5.881 0.349 0.011 1.33 0.018 0.048

-0. 0._54

4.00 -0._160

8.00 i -0._6 71

1Z.O0 -0.1148

l_.O0 -0.15?9

C_= 0.06

0.060210] 0.014226 -0.000462 0.00089 11.057 2.685 1.378 0.160 0.009 0.89 !-0.017 0.011

0.060105 0.003061 0.002256 0.00085 -1.114 2.973 2.716 0.266 0.023 1.05 -0.025 0.032

0.060033 -0.007838 0.0052_3 0.00124 -12.773 3.413 4.027 0.332 0.023 1.21 "0.04t 0.041

0.059962 -0.019627 0.008967 0*00264 -24.231 3.964 5.281 0.388 0.023 1.41 -0.010 0.056

0,059978 -0.033493 0.014161 0.00566 -35.414 6.630 6.681 0.417 0.012 1.62 0.057 0.064
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TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

_.75R'[ X

deg

4.00 -0.Jl II

8.00 -0.0611

12.00 -0. l_80

lb .0C -0.14_8

ij

(c) _-_ = 0.25; M(1.0,90o ) = 0.9 - Concluded

-_- _ _ deg deg deg deg deg deg deg deg

cL
--=0.07

o

0.069518 0.005?03 0.001914 0*00099 0.648 3.491 2.934 0.287 0*020 2.23 -0.029 0*032

0.069723 -0.004703 0.005396 0*00270 -I0.909 3.917 4*334 O*3Bl 0*029 2*45 -0.020 0*054

0*069916 -0.019692 0*009658 0*00363 -22*068 4*454 5.703 0*443 0.021 *68 0*022 0.068

0.0700B3 -0.034261 0.025470 0*00830 -32.710 5.085 7.113 0.476 O.OOl 1.96 0.097 0.073

4.00 -0._042

8.00 -0.3545

22.00 -0.1007

2b.O0 -O.140a

CL
-- = 0.08

c,

0.080182 0.009648 0.001409 0.00229 2.729 4.094 3*222 0.322 0.027

C.079820 -0.004708 0.005471 0.00244 -8.926 4.435 4.663 : 0._21 0.024

G.080C53 -0.018442 0.010348 0.00567 -19.642 4.923 6.254 0.509 O.Otl

0.079560 -0.C33456 0.018620 0.02254 -29.890 5.461 7.894 0.554 -0.007

2.44 -0.031 0.034

1.68 0.002 0.062

2.02 0.062 0.004

2.38 0.170 0.098

4.00! 0.'.212

8*CO -C.3414

12*CC -C. 863

cL
: 0.09

C.09543_ 0.0178 _.0003C2 _,_0347 7.066 5.123 4.040 0.465 0*029 1.95 0°032 0.069

3.0q5147 C.001077 0.005472 0.03532 -5.206 5*265 5.413 0.531 0*019 2*20 0*082 0*092

O.OgSr_&6 -0.01_9 0*011622 _*q2204 --15.323 5.569 7.492 0.(&63 0.003 2*00 0.201 0.130

4.00 0..157

B.O0 -0.3372

,2.00 -0.,_7_2

cL
= 0.10

O. 100_0 0.022830 0. O0019b 0.00524 8.369 5.328 4.422 0,524 0.030 2.14 O*06g O*O|G

0.1&0443 0*003613 0.005531 0.00703 -3.967 5*487 I 5*746 0,577 0.016 2.40 0.t12 0._0_

O. 39_782 -0.n12652 d.312228 0.0252T -23.Olb 5.780 7.R60 0*692 3.O23 3.05 _.252 I.t34

14



_.75R'

dee

TABLE 1.- Continued

CALCULATED CHARACTER/STICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

V

(d) _-_ = 0.30; M(1.0,90o ) = 0.7

_- _- -W- _ deg deg deg deg deg deg deg deg

%
-- = 0.03

-4.0( O..690

-C. 0..I_C

6.0( -0..3e7

8.0( -0..863

lZ.O_ -0o 1359

16.0( -0. IBm2

0.030209 0.007081 ~0.000665 0.00089 14.365 0.52fi "_.767 0.002 ~0.001 0.19 0.010 _O.OOi

0.029814 0.003004 O, 000586 0.00067 4.G29 0.79fi 0.711 0.091 0.006 0.36 -0.003 0o010

i

C.029535 -0.000956 0.00175_ 0.00065 -5.896 t.t5_ Z.2E2 0.t92 O.0tl 0.51 -O.OIT 0.022 I

0.029782 -0.0052c_0 0.003116 0.00069 -15.T46 1.57] 3.806 0.290 0.021 0.69 -0.021 0.037

0o02999_ -0.010749 0.006944 0.00093 -25,865 2°064 5.106 0.362 0.018 0.86 -0.0._0 0.037

C.029671 -0,017783 0,007616 0.00128 -36,588 2*606 6.047 0.354 0,014 0.95 -0.024 0.034

cL
_ = 0.04

-4.0( C.O/ql

C. 0.#227

4.G01 -0._293

B._O -0.U797

12.00 -0.1294

16.00 -0.1776

-4*00 0.0H70

0. 0._259

4.00 -0._22T

8.00 -0._735

12.00 -0.1233

16.00 -0.1706

-6.00! 0.0953

O. 0.J373

6.00 -0._1_9

8.00 -0._671

12.00 -0.11_9

16.00 -O.16_B

C.040342 0.011704 -0,001652

0.039769! 0.005062 0.000102

C.039605! -0.000398 0.001694

0.039804 -O,O06IOZ 0.003459

C.060G44 -0.012928 0.0056_9

0.039_58 -0.021527 0.008627

C.050170 0.01699t -0.002R53 0.0012_

0.050153 0.007973 -0.000569 0.00078

C.049761 0.000867 0,001668 0.00069

0.00106 16.663 1.276 -0.35t0.064 0.002 0.48 0.012 0.005

0.00071 5.638 1.332 1.001 0.134 0.006 0.55 -0.000 0.014

0.00066 -4.335 1.676 2.566j0.235 0.012 0.72 -0.013 0.027

0.00072 -14.145 2.103 4.107 0.334 0.023 0.91 "-0*010 0.0"_1

i

0.00098 -26.133 2.605 5.665 0.38_ 0._20 t.061-0.026 0.042

0.00145 -36.60L 3.170 6.675 0.616 0.023 1.16-0.008 0.0_,,6

C'

= 0.05

18.557 1.875 O.OOq 0.112 0.003 0.72 0.021 0.012

7.376 1.903 1,318 0.161 0.008 0.78 0.002 0.019

-2.752 2.210: 2.853 0.278 0.014 0*94 -0.010 0.031

0.049824 -0.006287 O. 003653 0.00078 -12.564 2.627 4.403 0.377 0.02_ 1.12 "-0.016 0.0_5

0.069626 -0.014601 0,006259 0.00107 -22.543 3.1ll 5.154 0.429 0.021 1.27 -0.020 0,067

0.049769 --0,0245 0o00965_ 0.00180 -32.681 3.716 6.693 0.666 0.023 1.42 0.002 0°052

cL
-- _ 0.06

a

0.059725 0.022339 -o, oo4236 0.00167

0.060303 0.011666 -0.001608 0.00091

C.060040 0.002830 0*001067 0.00074

20.516 7.509 0°374 0.160 0.007 0.94 0.015 0.016

9.167 2.486 1.669 0+229 O.Otl !1.01 0.003 0.023

-1.126 2.758 3.146 _°322 0.016 1.L7 0.006 0.035

C.0598_3 -0.C05R23 0.003695 0.00087 -10.995 3.150 !4.698 0o419 0.025 1.3_ 0.010 0.050

0.059663 -0.015248 0.006699 0.00126 -20.889 3.636 6.093 0.679 0.023 1.50 0.011 0.053

C.05_02 -0.026554 0.010_ 0.00236 -30.774 4.253 ?.341 0.524 _.023 1. TO 0.024 0.061



TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(d) _ = 0.30; M(I.0,90o ) = 0.7 - Concluded

"deg _ _ _- _ deg deg deg deg deg deg deg deg

cL
_- = 0.o7

O. 0._4_2 C*070446 0.C16268 -0*002432 0,00111 I|*OS5 3*090 2.013 t.2B2 (_,014 t°L_ 0,002 0,0211

4.00 -0._091 0.07003B 0.005457 0.000521 0.00083 0.493 3.302 3,440 _.363 0.016 1.39 0.006 0.038

8.01_ -O._bC6 0.069848 -0.0047|1 0.003585 0.00|00 -9°426 3.6?4 4.994 0,463 0*027 1.$6 0.0¢4 0.05_

12.00 -0.11:3 0.069681 --0,0Z2,8 0.006985 0.00162 -19.226 4.|$1 6.451 0.532 0.02_ 1.T5 O,OCB 0,063

16,00 -0,[596 0,070058 "0.0273 O,010B 0*00422. -27,6?1 4,677 B,403 0,674 0,021 2,23 0,093 0,09?

cL
_- : 0.08

_. 0..576 C.080327 0.021834 -0.003649 0.00146 |3.04! 3.714 2._06 0.339 O.OiB 1.47 O*OCS 0.0_

4.00 -0._018 0.080161 0.008883 -0.0001B6 0.00099 2.216 3.869 3.770 0.413 ¸0.019 1.61 0.0C6 ).043

8._0 -0._543 C.0T9710 -0.00294! 0.003324 ).00123 -7.B68 4.1q3 S,300 0.507 0.026 .T9 O.OCZ ).058

12.00 -G.1035 G.079574 -0.014715 0.007116 0,00226 -17.531 4.624 6.864 0.603 0.032 2.04 0.045 ).000

i_.O_ -C.14_7 0.079796 -0.02756fi 0.012CT6 0.00663 -26,Bt9 2.211 8.479 O,6?4 0.012 _.46 0.154 3.102

cL
= 0.09

O, O._6_B 0.090099 0.027686 -0.005C32 0.0023_ 14.6L5 4.348 2.q6q D.432 0.022 t.77 O.OCb _.043

6 *01._ 0,_0_3 0,090245 C.013361 -0,001095 0,00144 4,123 4,464 4.190 .486 0,026 1,B6 0.0C2 0,052

B,O0 -0._47C C.089991 -0.000277 0.002874 0.00168 -6.166 4.732 5.656 I), 56_ (}.028 2.07 0.029 {)o070

1.2,00 -0.,39c. 8 0,089771 -0,0136 0.007265 0,00397 -15,683 5,157 ?,35: ) _,674 0.026 2,40 0,100 {),097

15.00 -0.11'_9 C.089685 -0,02331,7 0.01|526 0.01066 -22. 3411 5.666 8.1154 0.76_ 9.00S 2.91 O.Z60 0.13S

16.00 -C.t377 C.C8957_ -C.025_55 0.01316_ 0.01432 -24.157 5.534 9.578 0,815 D.OI3 _.32 0.3B7 1.159

cL
_ 0.10

6.00 0,,1_2 C.100121 0.019608 -0.002131 0.00363 6.269 5.088 4.914 }.62q 0.043 2.23 0.054 _.OlO

8.00 -0._3E3 C.100179 0.00361Z 0.00234 0.00316 -4.165 5.275 6.215 3.669 0.034 2.44 O.Oe? 3.0_

16



TARLE 1.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -80

(e) Q_R = 0.30; M(1.0,90o ) = 0.8

deg _- _ _ _ deg deg deg deg deg deg deg deg

C'

= 0.03

L

-4.0( 0.:688 0.030051 0.C07147 -0.000196 0.00087 14.319 0.54_ -0.824 0.001 -0.001 O. 20 0.012 _*OOi

-0. C.:1£0 G.03003g 0.003145 0.000747 0.00067 4,014 0*85_ 0.676 O.Ogg 0,0C8 0.36 -0.0C6 0,012

4.0( "C,_3fq 0.029994 -0.C0088g 0*001875 O.O0065 -5.918 1.234 2.277 0.207 0.0|8 0*55 -0.024 0.027

8.0( -0._871 C.029781 -0.005297 0+00322_ 0.00070 -15.905 1.651 3*809 0.303 0.028 0.73 -0,034 0.041

IZ.O( -0.157I 0.030015 -0.010849 0.005090 0.00091 -26.102 2.151 5.128 0.357 0.025 0.69 -0.046 0.041

16.0( -C.1856 G*029615 -0.017930 0.007696 O.COI50 -36.901 2.712 6.096 0.370 0.019 1.00 -0.033 0.039

cL
_= 0.04

-4.0( 0.0786 0.040251 0.011746 -0.001439 0*00103 16.570 1.30( -0.41b O*Ob5 0.002 0.50 0.012 0.006

-0. 0*0243 0.040123 0,00_I 0*000143 0.00072 5.953 1,511 1,013 0.153 0.009 0.63 -0.004 0.017

4.0( -0.0292 0°039624 -0.00037 0.001829 0*00069 -4.328 1.781 2.557 0.248 0.017 0*78 -0.024 0.030

8.0( -0.0812 0,039740 -0.006358 0.003612 0.00079 -14.404 2.15_ 4.088 0.346 0.029 0.94 -0.032 0.046

12.0( -0.1321 0.0399? -0,01_ 0,005848 0.00111 -24.691 2.61( 5.405 0.39b 0.027 1.07 -0.042 0.047

16.0( -0.1813 0*039511 -0.0216 0.008831 0,00180 -35.470 3.1221 6.398 0*405 0.020 1.17 -0.023 0.045

cL
-- : 0.05

-4.0( 0.08_4 C.CSC2q_ 0.C1554q O.O0266g 0.00117 18._43 1.93; -0.050 0.116 C.006 0.73 0.011 0.011

2. 0._2_8 0.04966_ O.O0779] -O.O00364 0.0OO77 7.148 1.92_ 1.265 0.I86 O.OIl 0.79 -0.006 0.021

4.0( -0..235 C.04999] 0.000822 0.00160b 0.00069 -2.898 2,28q ! 2.854 0.295 0.022 0.99 -0.021 0.036

8.0i -0._748 C.04979_ -0.00641_ 0.003811 0.00082 -|2.815 2.70! 4.420 0.395 0.033 1.17 -0.0_! 0.05I

I

12.0( -0.12_9 C.04q54( -0.014590 0.006507 0.60126 -22.857 3.2041 5.800 0.54q 0.027 1.33 -0.0_3 0.054

16.0{ -0.1721 0.04965; -0.024544 0.009_ 0.00256 -32.978 3.811 7.011 0.488 0.026 1.54 0.014 0.062

%
= 0,06

G

-4.0( C.Og_7 C.C5033_ o.02127_ -O.O0)ggC 0.0c1_4 19.269 2.547l 0.347 0.I87 0.012 1.02 0.012 0.020

G. 0..3_C C.05994_ 0.011398 -0.001199 0.00088 8.895 2.516 1.6C1 0.236 0.014 1.02 -0.0C7 0.026

4.0C -0.174 0.05961q 0.002576 0.001257 0.00075 -1.434 2.803 3.130 0.334 0.022 1.20 -0,021 0.059

8.00 -0..6P6 C.Q59802 -0.006035 0.00389_ 0.00096 -11,289 3.234 4.723 0.440 0.035 1.39 -0.027 0,057

12.00 -O*lle5 C,059529 -0.015474 0.007028 0.0C162 -21.212 3*723 6,164 0.503 0.029 1.59 -0.015 0.064

16.00 -0.16 _q C.059763 -0.02646 0.011194 0.00378 -31.C08 4.333 7.525 0o551 0.023 1.86 0.048 0.076
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TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(e) _--_ = 0.30; M(1.0,9oC_ = 0.8 - Continued

I I I II1]lll8.75R, k C_ C_ CQ bCQ,D _c, a0, al' a2' 83' bl' b2' b3'

deg I --6- _- -_ _ deg deg deg deg deg deg deg deg

I l

cL
: o .07

I

O. 0._434 Q.070120 0.015784 -0.002198 0.00106 t0.658 5.117 1.75_ 0.28_ 0.0%6 t.26 -O.OtO 0.0_0

4.00 -0._105 G.070|6_ 0.005239 0.000715 0.00087 0.223 3.380 3.646 0,382 I 0.025 L*43 -0+020 0.044

8.00 -0.}62) 0.01_9790 -0.005000 0.003836 0.00118 -9.755 3.750 5.0)2 O.q_ 0.0-_5 i.6) -0,01-9 O.Gb2

12,O0 -0.II14 0.06qg83 -0.015528 0*007433 0*00252 -19.426 4.255 6.605 0.576 0.036 1.90 0*026 0*004

15.00 -0.1378 C*06q723 -0.024924 0.010781 0.00442 -26.959 4*507 7.607 0.393 0,019 2.07 0.072 0.08_

16.00 -0.15q0 C.070297 -0.0274 0.0_8 0.00562 -29.114 4.743 8.064 0.514 0.012 2.21 0.102 0.095

17.00 -0.17C6 O.06961q -0.O30965 0.013440 0.00660 -31.584 4*848 8.411 0.617 0.007 2.27 0.124 0.097

eL
-- = 0.08

O. 0._516 0.080225 O.021l_h& ~0.00_395 0.00141 13.6_ _._ 2._! 0._ 0.0-2_ t. TeO -0.011 O.O_H5

4.O0 -0,_C_7 C.080153 o.OO8"7 0.00OO57 O.OOlO_ 1.849 3.937 3.?69 O.429 0.O25 1.66 -0.021 O.048

8.00 ~0._596 0._80215 -O.O0_I41 0.00_629 0.00165 -8.109 4._r03 9.3_0 0.5_ 0.03_ t.90 -0.002 0.07"0

12.00 -0.1046 ¢.07q577 -O.O14842 0.OO7731 0.00387 -17.735 4.725 7.O43 0.635 0.028 2.23 0.071 O.O99

II_.O0 -0.1402 0.C7953_ -0.0270_4 0.013267 0.01O21 -26.?2O 5,231 8.8_)0 O,736 -O.OOt 2.7'9 P.220 0.1}0

u, O..b17 C.090377 0.028425 -0.00480_

4.00 C*_0_3 C.090141 0.012857 -0.000799

8.00 -C._4 C.090089 -O.O00488 0.00330_

12.00 -0._9_C C.089_74 -0.01_051 0.000214

15.00 -0.1_5 0.08q52_ -O.022O66 0.012950

16.00 -O.t?q6 C._89697 -0.022114 0.01_103

I

cL
-- 0 09

0.00244 14.9TY I 4.459 2.915 0.4_ 0.031 |.18 -0.0C3 0.0_09

O.O01bl 3.714

0.00268 -6.416

0.00731 -15.679

0.01519 -21.846

O.O2184 -22.48O

4.523 4.219 0.513 0.036 1.94 -0.OOk 0.063

4._15 5.791 0._06 0.0)3 2.22 0.0_20.O_H_

5.211 7.665 ¸0.719 _.013 2.70 0,155 O.IZ4

5.459 9.42O 0*_21 -0.019 3.43 0.364 0.168

5.46O lO.6q] 0.891 -O.O73 _.40 0.5_4 0.194

cL
-- = 0.095

c,

_. 0.;726 C.09_69_ _.034767 -0._058_3 O.COk7C 17.380 5.017 3.557 0.553 0.042 2.09 0.039 D.074

I
4 06 0.132 C.'95Ja@ 0.0159 -O.OClO C.Cr;366• 5.623 4.987 4.779 0.629 0.046 2.28 0.053 D.092

8,00 -'.422 _L.09547q 0"0015 C'_31E4 C*P2424 --5"060 5"165 6"167 D'668 0"030 2.50 0.092 0.105

12.00 -C.,'895 _.0q451_ -C.Ct1495 G.C,P8690 _*_1164 -14.278 5.42_ 8.167 3.797 0.On4 3.12 0.266 D.157
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TABLE I.- Continued

CALCULATED CHAR.ACTEPdSTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

V

(e) _ = 0.30:M(!.0,90_ = 0.8 ° Concluded

9.75R,

deg

i

O. C.0774 C.C9f_64_ 0.C37_6 -0.:0b058 C.0_637 15o_31 5.I_9 3.92' 6.50_ D.C41 2._6 _.C7_ _ C.C, a9

4.00 _.CIS5 C.C_/IB6 0.018977 -0._01593 0.u0370 6.573 5.t2g _.687 0.597 C.L41 _.Z2 0.0_2 O.OB_

8.00 -C.0399 O.OgTZSc C.eC2795 0.C0_096 0.0¢533 -4.56:_ 5.Z5C a.32_' Co70D C.Gg9 2o_3!C.I_7 0.I19

c_
--= 0.10

c_

4.00 Q..171 C.C99BBC 0.C19594 -0,001537 0.00591 6.527 5.1Z8 5.175 0.69B O.04T 2.50 0.III ),lit

8.00J-o.L3ee C.10043c 0.004327 0.003313 0.00844 -3.826 5.340 6.699 0.770 0.027 2.07 0.102 ).138
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TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

V

(I) _ = 0.30; M(].O,90o ) = 0.9

J I I [ IIIIIfl0.76R, _ C_. C_) CQ bCQ, D Ctc, a0 , al ' a2 ' a3 ' bl , b2 , b3,

deg I y --d- _ _ deg deg deg deg deg deg deg deg

C'

= 0 03
cr

-4.00 0.=683 0.029595 0.007854 0.000764 0.00085 [4.232 0.540 -0.030 "0.0|9 "0.0_3 0.19 0.023 0.0tt

-0. 0.31E5 G.030105 0.003912 0.001596 0.00067 3.934 0.895 0.690 0.092 0,011 0.37 -0.003 0.006

4.00 "0*_)_7 0.030058 -0*0002|8 0.0026b] 0.00065 -6.067 t.201 2.290 0.2it 0.02"*, 0.57 _*031 0.0_6

0.00 -0.0882 C.030025! -0.004756 0.004018 0.00071 -16.136 1.713 3.793 0.306 0.027 O.Tb 0.058 0.039

12.00 -0.1386 0.030013 -0.C|0341 0.005961 0.00111 -26.428 2.217 5.125 0.374 0.031 0.93 "0.066 0.049

16.00 -0.1873 C.029539 -0.017497 0.008772 0*00208 -37.301 2.775 6,|25 0,388 0.024 1.07 .0.043 0.052

ck
_= 0.04

-4.0( C.0780 C.C4011B 0.012457 -0.0C05_q 0.00101 16.4b0 1.335 -0.415 0.C51 0.002 0.50 0.018 -0.003

0. 0..217 0.040117 0.005803 0.001088 0.00070 5.442 1.4_9 0.992 0.142 0.015 0.60 _.005 1.012

4.00 -0._307 C.040074 0.000267 0.002620 O.O00bb -4.605 1*812 2.584 0.259 0.028 0.00 0.032 0.032

e.O0 -0._823 0.040035 -0.005668 0.004456 0.00078 -14.624 2.247 4._04 O._r} O.O_lO 0,9t} -O.OsJ-8 0.04,5

12,00 -0.1324 0.040024 -0.012624 0.006892 0.00141 -24.768 2.761 5.483 0.425 0.034 1.17 0.0_0 0.050

t6.O0 -0.1805 0.039594 -0.021299 0.01031_ 0.00275 -35.301 3,5)0 6.597 ).4_rI_ 0.025 ._ "O.Olq 0.065

cL
--= 0.05

a

-_.00 0.08_ 0._5_247 0.0172g_ -0.001835 O.OOt15 18.295 1.968 -0.C47 0.I05 0.007 0.74 0.013 0.004

0. 0._20C 0.050078 0,008513 0.000439 0.00076 6.980 1.992 1.295 0.100 0.016 0.82 -0.01| 0.016

4.0C -0.:247 G.050074 0.001384 0.002449 O.OOG70 -3.139 2.346 2.877 0.307 0.031 1.02 -0.033 0.038

8.0¢ -0.0763 0.050011 -0.00596? 0.004765 0.00094 -13.129 2.776 4.414 O.*rOl 0.033 1.21 --0.056 0.0_2

12.0( -0.1262 0.050013 -0.014192 0,007687 0.00137 -23.124 3.290 5,853 0*480 0.036 1.42 -0.043 0.070

16.0( -0.17_4 G.049531 -0.024032 0.011694 0.00397 -33.295 3.05 7.122 0.521 0.027 1.67 0.021 0.083

cL
-- _ 0.06

_y

-4.00 C.0q]4 0.060140 0.023060 -0.003268 0.00143 20.218 2.625 0.345 0.161 O.Oll 0.98 0.000 0.011

O. 0.0344 0.059705 0.0E1806 -0.000357 O.O00eb 0.600 2.54b 1.600 0.234 0.0|9 1.04 -0.0|4 0.022

4,00! -0._187 0.060043 0.003138 0.002134 0.00079 -1.b68 2.003 3.166 0,351 0.033 1.24 -0.035 0.042

8.00 -0._704 0.059241 -0.005610 0.004940 0.00124 -11.645 3.290 4,744 0.46| 0,043 1.45 "0.043 0.06_

12.00 -0.11_7 G.059972 -0.015039 0.008379 0.00257 -21.462 3.80 6.252 0.540 6.036 1,7[ "0.015 0,004

16 O0 I -0.1658 0.059633
* i -0.025818 0.013022 0.00594 -31.224 4.355 7.696 0.589 0.020 2.02 0.006 0.|0!
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TABLE I.- Continued

CALCULATED CHA__ACTE_W_ST!CS OF A ROTOR HA.X__NG RECTANGL_.A_ BLA.DES W!TH A LLNFF-A.R TW!ST OF -8 °

(f'_ _ = 0.30; _(I.0,90-_ =0.9 - Continued

I I I t 111[II
e.75R, I ._ C L C_) CQ bCQ, D _c, a0, al, a2, a3, bl, b2, b3,

deg --b- _- _- _ deg deg deg deg deg deg deg deg

cL
: 0.07

O. 0.0416

4.00 -0..125

12.00 -0.1127

15.00 -0.14_5

16.00 -0.1594

17.00 -0.17C2

C* O* .497

4.0C -0.4058

12.00 -0.10-_1

1t_.0_ -0.1,70

G.070151 0.016160 -0*001351 0.00106 |0.32_ B.lb9 1.961 O.LXe8 0.021 t.2e -0.0_ 0._7

0.070004 0.005545 0.001692 0.00097 -0.163 3.4_ 3.461 0.394 0.032 1.47 -0.0_6 0.047

C.069551 -0.004387 0*0090Z6 0.00172 -10.143 3.6_0 _.079 0.900 !O.O-)e t*?0 -0.0)5 0.073

C.069929 -0.015010 0.008994 0.00408 -19.?02 4.291 6*724 0.611 0.035 2.06 0.037 0.107

0.069605 -0.024_08 0.032713 O.OObq4 -27.141 4.601 7.a04 0.635 0*035 2.27 0.014 0.3361

C.069934 -0.0263 0.01_ 0.00830 -29.351 4.739 8.241 0.648 0.006 Z.40 0.126 0.119

C.C69q]l -0.030040 0.015676 0.00959 -31._65 4.861 8.682 0.657 "0.002 2.$1 0.136 0.122

eL
-- = 0.08

cr

0*0110_27 0.021616 -O.OOZSOg 0.001_9 1_*_85 $*e|2

0*08G044 0.008768 0.001111 0.00135 1*453 3.988

0.079893 -0.002110 0.004978 0.00262 -0.4?8 4.3_2

I

0.0801771 -0.013953 0.009661 0*00663 -17.742 4.?Bl

C*07978C -0.02561| 0.01S692 0.01352 -26*474 5.2L6

2.377 0.352 0.0_'5 1.55 "0.023 0.036

3.812 0.454 0.037 1.72 .0.C29 0.057

5.465 I 0.573 0.0_ 2.02 _.0_5 @*090

7.290 0.682 0.010 2.48 0.0_;3 0.125

9.268 0.757 "0.0t4 3.11 O.2eO 0.3_ •

0. C.oSq_

4.00 0.0027

0.00 -O._*ql

12.00 -C._�S_

15.00 -0.1229

16.00 -0.1P26

17.00 -C.1200

O. O.ObOC

6.00 0.0090

8.00 -0.0_55

eL
_- =o.o9

C.090254 0.028661 -0.00)?65 0.0_21_ 14.661k 4.90_ 2.909 0._3 0.0_0 t.85 -0,003 0,058

C*090342 0.013322 0.000_77 0.00250 _.420 4.574 4.3_1 0.549 0.042 2.07 0.010 0.081

C.090_55 0.000265 0.004900 0*00_?_ -6.549 4.070 5.992 O.b_r5 0.032 2._3 0.071 O*_b

C*090104 -0.0]i0 0.010651 0.01218 -15.214 5.109 8.270 0.820 0.001 3.22 0.2_1 0.174

C* C8974_ -0.019495 0.015537 0.01940 -21.135 5.433 L0.011 0.863 0.046 3.95 0.423 0.185

C*C891qb -O.C_).O 0.0].6') 0.02763 -;71.222 5.355 L1.529 0.915 0*113 5.17 0.6_9 10.200

C.C8_'518 -O.Olql_4 O.Otgg78 0.03302 -22,Z20 5.442 iL2.5_:8 0.921 0.163 5.72 0.741 10.172

%
: 0.0925

0.C_2187 0.032710 -0.00_26_ 0.0]507 1b*355 _.o77 3.49_ 0.554 _.045 2.11 ¢.C_G ,_.Cbl

0.0_2868 C*016C82 C*_OOI_I 0._0445 4.718 4.8o_ _.741 C*6Jl 0.v44 2.34 ¢).06_ O.lOo

0*0_26_C C.00147_ 0.00_9_8 0.00603 -_.78o _.u37 b.20_ b.69i 0.,_27 2.62 I G.II_ 0.131
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TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

¢. C.C744

_.OC C.C133

8.00 -C.C421

12.00 -0.C861

V

(I) _ = 0.30; M(I.0,90O ) = 0.9 - Concluded

_ _ deg deg deg deg deg deg deg deg

%
-- = 0.095

(_

0.094_12 f .036212 -C._4314 0.C08C£ 17.757 5.101 3.980 D.b2b 0.03_ 2*37 0.096 0o106

Co_9486_ 0°C18017 O. COC,225 ¢._0702 5°642 5°005 5.110 0.701 0°045 2.56 0o117 0.130

0.095488 C.C02825 C. _'05C83 _.CC804 -5.044 5.192 6.465 0.732 0.023 2.80 0°|46 0°142

_.0q4718 -Co009122 0*011._72 0.C167C -13.624 5.4|6 8.763 0.865 0.020 3.66 0°352 0o187

4.00 O._lT7

I._ -O.OZ_?

eL
-- = 010

G.t_9959B 0.042567 -0,00)833 0°01365 19.970 5._92 4.77t O.T2t 0.02| 2.75 O.tT6 0.13}

0.099920 O,02||bB 0.000079 0.00858 7.219 5.218 5.210 0.688 I.036 2.60 0.|36 O.|2e

_ *098683 O. 009:_9_ O* 006978 0.02026 -1.589 5.249 8.112 0 * S'be -e.032 4,06 0.4rS9 0,222
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TABLE 1- Continued

CALCULATED CHARACTERISTICS OF A HO'IOH HAVING H_C IA._GCLAR BLADES WiTH A LINEAR i_v'IST OF -8 °

-4.0¢ 0.0725

_0. O.CI?2

4.0C -o.e313

fJ.oe -o.egog

t2.oc -o.143_

16.0_ -o.1947

20.0C -0.2427

-4,0( 0.C795

_0, 0.C244

4.Of -0.0)05

_.0( -O.CB_2

12.0( -0.1366

16.0( -0.IB77

20.0( -0.2358

-4*00 0.CB?4

-0* 0.0314

4.06 -0.0237

B.00 -0.07?5

12.00 -0.130_

16.00 -0.1808

2O.O0 -3.22_q

--4*00 0.0960

--0. C.0390

4.00 -0.¢166

8.00 -O.C?OB

12.00 -0.1235

16.00 -0.1737

20.OO -0.2_3_

,, V

_g) _1B = 0.35; M(1.0 ,90o) _ 0.7

I I ii [C L C_ CQ bCQ,D (_c, a0, al, a1, a3, bl, b 2 , b 3,

o- _ _- _ deg deg deg deg deg deft deg deg

cL
-- = 0.03

o

0.030482 0.006555 -0.600533 O.GC08?

O.O_Clqg 0.00}027 0.000549 0.00063

C.020872 -C.000500 0,001745 0.00062

12.?15 0.626 -0.801 0.02t _0.000 0.27 0.0t5 0.000

3.52? 0.852 0.851 0.131 0.008 0.42 -0.002 0.015

-5._10 1.129 2.607 0.254 0.016 0.59 _0.021 0.03_

0.020766 -0.00_150 0.C03029 0.00069 -14.1)3 1.454 4.317 0.372 0.02? 0.77 O.OJ2 0.052

0.029963 --O.OOBS_O 0.0O4666 0.0009) -23._16 I.B_6 5. B_,6 O.449 O.O27 0.93 O. 0_,0 0.O58

C.02_501 -0.01_008 0.0067_6 O.0013O -32.945 2.24_ 7.081 0.493 O.O30 1.06 O.027 O.O62

0.029q70 -C.021518 0.009849 0.00196 -_,2. 815 2.B42 7.9_9 O.479 0.02_ 1.17 O.OO6 0.055

c_
_- 004

O.C_COB C.009773 -0.001_86 0.00100 14. 113 1.174 -0. 443 0.078 0.001 0.53 0.0t7 0.006

O.O_C_II 0.005071 -0.000028 0.00069 4.955 I._17 I._12 0.194 0.011 0.6O 0.001 0.022

0.03_9q [ O. O00Ogg 0.C01625 0.00064 -_. 061 1.672 2.944 0.3|3 0.019 0.85 "O.Olb 0.040

0*03079 -0.00_35 0.003350 0.00073 -12. 967 1.994 4.663 0.430 0.029 1.03 "0.027 O.05B

0.C40024 -0.010_I0 0.00538O 0.00009 -21. 950 2.392 6.231 0,511 0.029 1.19 -0.036 0.065

0.03(;641 -0.017220 0.007986 0.00147 -31.323 2.826 7.516 0.555 0.032 1.33 O.Ol_ 0.069

0.u39683 -0.026038 0.0115_6 0.00235 -_0.987 3.411 8.445 0.542 0.022 |._6 0.0[3 0°063

c;
-- - 0.05

0.05C095 0.01_886-0.002667 0.00122

0.05C078 0.007513-0.0007_0 0.00079

0.C50103 0.00133_ 0.001316 0.00068

I
15. 722 1. 769 -0. 027 0.145 0.005 0.801 0.020 0. 014

6._32 1.959 1.571 O.254 0.OIZ 0._4 0.001 O.O?8

-2._07 2.218 3.281 0.371 O.O22 1.I2 -0.010 O.O67

0.04_823 -C.004897 0.003_86 0.00080 -11.608 2.534 5.011 0.489 0.032 1.29 "0.021 0.065

0.04_502 -C.011664 0.005930 O.O01Dg -20.615 2.9O6 6.580 0.566 0.031 1.4_, -O.025 0.072

0.0_716 -0.0106')4 0._089_7 O.0O178 -29.728 3.3')O 7.963 0.619 O.O33 1.61 O.OO5 O.079

C. I_5 -0.02_952 0.0I_122 i 0.0O327 -_9.t?l 3.986 9.01_ 0.6t0 0.016 1.82 0.055 O.O78

c_
= 0.06

I
0.050426 0.019012 -0.00_, 129 0,00148 I /._06 _.41_ 0._24 0.216 I0.011 1.07 0.020 0.022

0.06f173 0.010605 -0°001660 0.00097 7,_ ?°540 I I._65 0.3?? 0.017 1.22 0,005 0.0_6

0.060_II 0.001260 ! O.COOBO8 0.00075 -Io303 2.782 3.633 0.4_3 0.025 1.39 -0.006 0.053

0°059848 -0.004386 0.003457 O.O00gl -10.261 3.013 5.353 0.54? 0.034 1.55 -0.014 0.071

0.05q563 -C. Ol,t 369 0.C06336 0.00132 -19. 195 3.448 6.962 0.629 0.033 1.72 "O.OlO 0.082

C.059801 -0.021432 0.009825 0.002G2 -28.132 3.938 8.440 0.690 0.032 1.94 0.029 0.093

C. :_,00 _ -43.0320 0.02Zl 0.ni035 - _2._s_ _.16g II.90_ l.Olg 0.00? 3.1q 0.2(;5 0.205
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TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

eL
--- )085

cx

4.00 C.Of28 C.0_515 e L.CIIO1C -o. Cr 1178 ('.C _172 2.46] 4.204 6.729 0.641 0.042 2.10 0.017 O.Ogl

8.0_ -C.C_2q 0.085',_ l, -C.C00061 0.CC2558 0.t"182 -6.695 4.456 6.329 0.721 0.041 2.30 0.036 0.099

12.00 -C.1:¢_ :.08_7L _ -O.OIOL 0.0072 n.C 2631 -15.124 4.737 8.4]3 0.887 0.032 2.81 0.155 0.153

16.0( -C.1457 .084539 -0.019481 0.0124201 C.C1690 -22.455 5.02O 10.934 1.002 -0.051 4°14 0°589 0.234

cL
= 0.09

0,_ 0.0665 0.089684 0.026056 -0.005491 0.00354 13.190 4.407 3.605 0.615 0.043 2.13 0.038 0.0?9

4_0_ 0.COR2 0.089954 0.013491 -0.001631 0.00256 3.601 4.514 4.965 0.083 0.047 2.Z_ 0.0]_ 0.009

8.01 -0.040b 0.C90336 0.001396 0.002117 0.00264 -5.877 4.726 6.612 0.77? 0o043 2.51 0.069 0.1|4

12.0 -0.C985 C.08470 -0.00949_ 0.C07082 0.01003 -14.206 4.981 8.724 0.92S 0.021 ].1: 0.2?| 0.17_
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TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

_'75R' Ideg _

-4_00 0.0723

*0. 0.0288

4.00 -0.e378

B.O0 -0.0916

t2.00 -0.1444

16.00 -0,1988

20.00 -0.2438

-4_08 0.0795

*0. 0°0288

4.00 -0.0313

8.0_ -0.0851

12.01 -0.1378

|0o01 -0.1890

20_0( -O.2368

--4°0( 0.0870

--O. 0.0309

4o01 -0.0247

BoOt -0.0787

12.0( -0.1312

3B.Ot -0o1820

20.00 --_.2288

-4.00 0.0948

_0. 0.03?8

4.00 -0.0179

8.00 -O.CT2Z

|2°00 -0.1244

18.00 -0.1746

28.00 -0.23_$

V

(h) _ = 0.35; M(1.0,90o ) : 0.8

-_ _- T deg deg deg deg deg deg deg deg

cL
_- = 0 03

0.030327 0.006_T0 -0.000278 0.00086 12.695 0.685 -0.879 O.OIB -0.001 0.28 0.018 "0.000

0°029868 0.003116 O. @OOTteT 0.00063 3.47! 0.890 0.793 0.133 0.009 0.44 -0.007 0.0IT

0.028701 -0.00042 _. 0.001887 0.00061 -5.508 1.179 2.568 0.261 0.021 0.63 -0.033 0.037

0.,0297$5 -0.004120 0.003142 0.00070 -|4.q61 1.825 4.303 0.384 0.038 0.82 -0.069 0.057

0°029984 -0.008595 0.004794 0.00096 -23.602 1.923 5.853 O. _.66 0.036 0.99 -0.060 0.063

0_029617 -0.014055 0.006975 O. 0014;2 -33.187 2.352 7.094 0.4.59 0.029 1.12 -0.048 0.086

0°030079 -0.02t771 0.010322 O. 0024 }' -43.092 2.952 7.979 0.48) 0.018 1.27 -0.006 0.088

C'

: o.o4
a

0.040453 0.010032 -o.oo1299 0.00097

0.04oz59 0.005081 0°o00114 0.00068

0.039791 0.000112 0.001782 0.00064

14.155 1.238 -0.492 0.083 0.006 0.55 0.016 0.007

4.858 1.4_8 1.187 0.198 0.0t4 0.71 "0.007 O.OZ4

-4.201 1.723 2.909 0.321 0.025 0.89 -0.030 0.064

0.03977 -0.004857 0.003687 0.00075 -13.133 2.068 4.685 0.694 0.038 t.08 -0.0'_ 6 0.06_,.

0.040013 -0.010503 0.005556 0.00108 -22.171 2.4,82 6.246 0.529 0.039 1.26 -0.085 0.072

0.039551 -0.017336 0.008268 O. 00185 -31.583 2.921 7.862 0.875 0.038 1.42 -0.020 0.080

0.03856_ -0.026160 0.012117 0.00339 -41.232 3.506 8.565 0.560 0.023 1.59 0.027 0.076

cL
-6- = o.o5

0.050470 0.014098 -0.002493 0.00117 15.678 1.836 -0.078 i 0.151 0.008 0.83 0.015 0.016

0.050468 0.007648 -0.000578 0.00078 6.285 2.035 1.539 O. Z6q. 0.018 0.98 -0.00¥ 0.032

0.049943 0.001275 0.001496 0.00069 -2.880 2.274 3.253 0.383 0.029 1.16 -0.027 0.081

0.04978 -0.00z.981 0.003654 0.00085 -11.812 2.610 5.007 0.505 0.042 1.36 -0 • 0'_.2 0.071

0°050016 -0.011844 0.006180 0.00132 i -20.773 3.027 6.630 0.592 O.O_.l 1.54 -0.062 0.083

0.049@3_ -0.01982_ 0.009392 0.00257 -29.976 3.479 8.040 0.641 0.036 1.74 0.001 0.053

0.0496_2 -0.029961 _.013857 0.0050 _ -39.369 4.058 9.197 0.631 0.03.I 1.99 0.0_4 0.094

eL
-_ : o.o6

0°060125 0.018901 -0.003868 0.00139 17.269 2.638 0.343 0.214 0.012 1.09 0.015 0. 024.

0.860117 0.0110 -0.00|_56 0.00094 7.656 2.591 t o914. 0.329 0.02t 1.25 -0.007 0.090

0.060249 0.0031|0 0.0032 O. 00078 -1. 520 2.861 3.609 0.446 0.033 1.43 -0.028 0.058

0.05'9809 -0.00653_ 0.003664 0.00102 -I0._95 3.151 5.3_8 0.566 0.048 1.61 -0.035 0.079

0.060150 -0.012548 0.006661 0.00189 -19. 345 3.566 7.061 0.658 0.041 1.85 -0.01_ D.097

0.059711 -0.021'_40 0.010385 0.00390 -28. 327 4.008 8.570 0.712 0.028 2.13 0.053 0.118

C.C5993_ -0.0318 0.0153 0.01206 -_2._70 _.210 12.04_. 1.02_, .0.020 3.50 0.318 0.226

2_



TABLE I. Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(h) _'R = 0.35; M(1.0,90o ) : 0.8 - Concluded

_.7_R'do__" I CL-°- I Cbw cQIbco,DII I I I I Ib3,_- _-- deg deg deg deg deg deg deg deg

-- = 0.07
a

O. 0.0455 0.070113 0.014686 -0.002550 0°00123 9.184 3.189 2.341 0._06 0.028 1.53 -0.009 0.0*9

_°00 -0.C111 0.070077 0.005475 0.000397 0.00094 -0.178 3.390 3.969 0.309 0.036 I.TO -0,022 0.066

0.00 -0.0656 0.069856 -0.003441 0.00)513 0.00136 -9o152 3.692 5°730 0.628 0.044 1o9| !-0.022 O.08g

12.00 -0.119. 0.06S958 -0.012673 0.006983 0.00287 -17.897 4.089 7..94 0.T39 0.043 2.20 0.028 0.11T

5.00 -0.1546 0.069746 -C.01985_ 0.010187 0.0C542 -24.431 4.400 8.763 0.784 0.024 2.50 0.I08 0.136

16.00 -0.1664 0.070050 -U.02Z261 0.01L_73 0.00704 -26.421 4.528 9.262 0.806 0.014 2.66 0.145 0.[44

17.00 -0.1783 0.070228 -0.024164 0.012793 0.00934 -28.138 4,6201g.926 0.859 0.008 2.92 O.ZI9 O.ITO

cL
-- = 0 08

cr

O. 0.0546

_°001 -0.C053

B.O01 0.0584

12.cO -0.1096

16.00 -0.1_53

0.080460 0.019191 -0.003865 0.00191 10.954 3.842 2.890 0.805 0*039 1.84 -0o006 0.063

0.080309 C.008751 -0.0004_ 0.0O142 1.3'9 3.984 *.*32 0.601 ¸O.O46 E.O0 "0.013 O°OgO

O.Orqg?9 -0o001_18 0.003187 O.00212 -7.729 *.230 6.1'4 0.702 O.O45 2.25 0o019 0.109

0.C1_569 0.011713 0.001_31 0.0051? -16o371 4.58O 8.003 0,815 0.O3* 2.63 O.O98 10.141

O.eT'_Q -C.021_06 0.012677 0.01316 -24.300 4.942 tO.ITB 0.929 ¸0.012 3.46 0.341 0.199

_L
-- = 0.085
o

;. .c',92 C._._ c .022_ -C-Cr4474 ,', £r273 11,581 4o127 3.28? 0.593 O.OSl 2.06 0.010 0.082

4.0( C. (I', _._53£5 ,7.CI_37 -C._C_:902 r.9_zoq 2.234 *°284 4°T49 0.667 0.053 2°20 0.007 0.094

_.00 -C. 52_ C.5_123 -O.CCL3C4 C.r;029_2 r.r0287 -6*933 *.510 6.406 0.752 0.046 2.46 0°048 0o121

I2.Oq -C.IT5_ .08_597 --O.OZOA 0.0079 9oC_927 -15.138 4°786 8.637 0.924 0°020 3°13 0.208 OolBT

16.00 -C.141 7.CEI,7 17 -C.C17649 C._139C7 0.'2132 -21.653 5.039 I°461 1.029 0°095 4.08 0.681 0°246

CL
_- = o.o9

0. 0.0650 0.08g532 0.025_'_8 -O*OOSOg* 0.0038g 12.940 _. t*62 _.617

_.00 0.c075 0.0'10239 0.013427 -0.001295 0.00_26 3.366 *.575 5._*

8.00 -0.0_91 0,090442 0.00131_ O, 002885 0.00492 -8* g65 4.701 6°773

12.00 -0,C96R 0.08(}334 -0.00_180 0.00 _I_6 0.01373 -13.930 5.007 9,094

0.643 ).053 2.21 0.026 ).090

0.773 ).03q 2.82 iO.OTO ).12T

0.822 ).043 2.76 ).10, ).144

0.985 0.003 3.66 0.376 0.225
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TABLE I.- Continued

" 3.3_: M ........ n

d_g ,1 _ _ -_ deg deg _g deg leg leg deg ] deg

C'

L
-- - 0.03

....oo.c,,,o.o,oo, 10.0o7,,,o.ooo,,6 o....8,i.....i....o ,.o2,,o.o,2

.o.o.o,.o,o..o_I0.°°3,..o.oo,.oio....o, ....,....1......,.,..o11....i......,°.°0.i

I I I

6.00 -0.0384 0°029072 0.000332 0.002736 0.00062 -5.6O9 1.237 _.588 ] .26 z, .029 ).66 J- ).061 ] 0.036

B.O_ -0.C92"6 0.02_726 .C.OO341T 0.0039f_ O.OCO}'l -14.6(.6 l. STO _.308 ] .395 .0 _%5 3.86 l- ).068 I 0.05'9

|2.0(I -0.14'57 0.029991 -0.007954 0.005661 0.00110 -23.838 1.975 _.8_,i I .686 .067 1.06 l-).085 I0.071

i

16.0(1 -0.I'_?3 0.02_;566 .0.013460 0.0079_,I 0.00187 -33.'_72 2.405 r.lOT J .51_ .039 ] I.Z01-).068 ]0.078

EO.Oe -0.2452 O.O_COI? -0.021247 0.011572 0.00348 -61.390 3.003 _.068 [ 1.50_ .022 1.37 I-1.006 10.076

CL= 0.04

-', .04 [ 0.0¢@8

-0. I 0.0_20

[

_,.201 [ -0.0322

_.0_[ -0.1303

}6.04 ] -0. 1901

_0.0_ i -0.23_5

0.0_,0_9_I O.OI080Si -0.000355 [ 0.00094 ] I_. 0_'} I I.ZbSI- 0.695 ).06_I 1.003 0.59 0.023 _'0.003

o.o_,co(,_l 0.005757[ 0.001077 [ 0.000_7 ] ,,.6_2 [ 1.e,86 1.162 _.189 _.Oly 0.7_ _0.008 | 3.011

0.039974] 0o0008311 0.0026481 0.0006_

0.059734] -0.00_203[ 0.00_3771 0.00080

O.O_CO021 -0.009893[ 0.0065351 0.00135

0.0_C15_ -0.016936[ 0.0095091 0.00258

0.03_99q -0.0_5727I 0.013752] 0.00503

-4. 356 [ 1. 780 2.931 1. 320

-13.359 [ 2.116 6.666 3._58

-22.438 ] 2. 534 6.2_3 _. 551

-31.766 I 3.000 7.618 ).596

-41.356 ] 3._61 8.711 ).586

cL
_ 0.05

).036 0.93 -0.062

1.050 1.1_ -0.068

_.OSl 1.32 -0.079

1.039 1.56 I-O.03T

).017 1.771 0.066

).06]

3.061

).083

3.09e

_.095

_L-;LC
I__.t ......
I i

i I

1 _._(> I -0.1259 0,0_09 _g

O.COLLZ L5._*73 t,86_ 0.006 0.t35

O. 0007C ] _3.153 2.30 3.25g 0.3_6

0.0009_ I -12.01_ 2.66_ 5.022

O.O017S -21.049 _.OT 6.660

0.00370 -30.221 ).51_ 8.116

_.007_I -39.315 _.09_ 9._33

ck
-- = 0.06

"-C-I o_'_, 0 L 27 [ 1.0L .... [ ......... I ..... 3( [71081

I

? _Cl_ 0.0tL3Z5 [ _.000556 _ 0.0_9; [ T._Og _._35

I

-_.003_ _•00_ _ _.00_' I -_0._ 3._

3.008 0.02 0.018 IO.O0(

3.0Z5 i I.Ot O.Ott ]0.02 ;

3.037 l.i_ 0.0_2 _0.05(

0.5_2 3.056 1.39 O.Ob5 ]O.OT_

0.617 5.052 I.b3 0.058 10.09"

0.67_ _.060 1.8_ 0.00_ IO.II_

3.56] ).008 2.22 0.111 10.11_

1
Z._BL 0.34q 0.209

1
t._Z5 10.321

3.621 0.052

5.306 0.585

7.11_ 0.696

0.0,5,,01.....1....i
0.027 t.Z8 -O.OIT _0.035

!

0.062 1.6_ 0.0_3 /0.058

0.056 1.6_ -0.055 I0"0_8

0.055 1.9_ -0.01_ 0.12X

_.702 0.750 0.030 2.3_ 0.058 0.160

2.12_ 1.037 -0.035 3.T_ 0.3_L Q.236
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TABLE I.- Continued

CALCULATED CHARACTEP, ISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF =8 °

I
L75., _ CL I cb

O. 0.0_38 0.07017( 0.015197 -0.001628 0.00123 8.897

4.08 -0.0150 0.07005_ 0.00596q 0.001421 0.00108 -0.494

8.0( -0.0651 0.C1026( -C.002B09 0.004712 O.O01q7 -9.375

2.0( -0.1194 C.069550 -0.011698 0.008519 0.00445 -18.125

15.00 -0.1552 0.069584 -0.01896q 0.012025 0.0CT71 -24.55_

16.00 -0.1665 O.0701Tl -0.021242 0.013476 O.CCq_O -_b.44_

I?.00 -0.1783 0.0?0255 -0.022971 0.01_963 0.01150 -28.146

%
:o.o8

(i) _ = 0.35; M(I.O,90o ) : 0.9 - Concluded

_ deg deg deg deg deg deg deg deg

cL
(7 = 0.07

3.237 2.361 0.407 0.035 1.56 -0.023 I 0.046

3.438 3.993 0.5|9 0.045 Z.T5 "0. 040 0.005

3.765 5.806 0.655 0.053 2.02 -0.031 0.|0]

4.099 7.600 0.763 0.039 Z.38 0.032 ).138

4.410 8.935 0.819 0.020 2.75 0.138 0.106

4.542 9.472 0.840 0.006 2.95 0.179 (J.[?2

4.624 10.120 0.879 -0.006 3.21 0.241 0.188

O. 0.0587! 0.08C387 0.020i59 -O.OOZBSb 0.00209 10.635 3.81T 2.926 0.315 0.040 .00 -O.01Z O.06T

_oO( -0.COS4 0.080102 0.0091_B 0.000700 0.00180 0.999 4.015 4.475 0.018 0.05_ Z.09 -0.018 0.090

8,_0( -0.0397 O.OBO06] -C.000951 0°004572 0.00337 -T.943 4.282 6.263 0.738 0.051 2.4Z 0.031 0.131

12.0t -0,1105 0.079509 -,0.0105 0.00_1_8 0.00783 -16.427 4.588 8.233 0.863 0.027 2.94 0.149 0.179

|6.0( -0.154Z 0.079630 -0,019988 0.01_951 0.01576 -24.109 _.930 10.495 0.951 -0.028 3.85 0.381 0.218

CL
-- 0.095

_. 3. ,552 C.085287 0.0229 -C.GC346_ O.C_ 323 11.696 4.210 3.323 0.59"* 0.056 2.12 0.012 0.086

4._0 -C.3_1_" 2 _.085344 0,0112 0.000372 C.Cn301 1.974 4.326 4.851 0.696 0.060 2.34 0.017 0.111

8.00 -C._ 551 _.C_5_ 0 _,flC_ 496 0.cm4532 _.Cr486 -7.058 4.561 6.579 0.?94 0.046 Z.69 OoOBO 0.1_9

12.00 -C.I¢46 _.084_50 --0.0091 0,0091_ m. Clll3 -15.372 4,038 8.650 0.921 0.015 3.31 0.231 0.201

eL
-- : 0.09

O. 0.0647 J 0.08952? 0.026637 -0.003827 0.00558 12.891 4.522! 3.826 0.687 0.058 2.39 0.051 0.109

4.0¢ 0.8016 0.08_987 0.014288 0.000332 O.OOT40 3.368 4.600 5.520 0.851 O.05T 2.02 0.135 0.10§

8*0( -0.0489 0.090426 0.002_35 0.004794 0.00875 -5.922 4.817 7.071 0.882 0.034 3.11 0.1?6 0.104

12.0 -0.C91_ 0.08966 -0,00_81_ 0.01088 0.01890 -13.05< 4.99 9.768 1.042 -0. 048 4.4 0.523 0.2_
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TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANG[rLAR BLADES WITH A LINEAR TWIST OF -8°

C,L _--_ = 0.40: M(I.0,90o ) =0.7

T

-*._oo 0.003

•o. o.ot!

4*00 O. 06,1

8.0_ O*OTO

_2.00 0.083

_&*O0 0.090

c_
_- _ 0.04

-4.00 O. O011

-0. 0.030

4 .;011 0.0$_

8.08 0.080

t2dOG 0.0o,3

_6.OQ 0.I01

cL
-- = 0.05

¢7

12.00 0.0._

_e.oo 0.Q40

c_
_-- _ 0.06

• 4.00 0.060216

-o. o._3R? o. _t,,,o t 46

• ._o 0*01q4 0.(_0C036

8.00 O. CT'J3 0.05g882

|2.00 o. 13oo 0.05q5_,

r6.oo o. 1870 0.U59856
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TABLE 1.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(J) _R = 0.40; M(1.0.90o ) : 0.7 -_2ontinued

_75R' b2' :3 e'

eL
: 0,07

O. 0.0466

_.00 -O.Olt9

|.00 -0.0088

12.00 -0.I228

&.O0 -0°1738

0.G70497 0.013506 -0.002890 0.00L49 7.996 3.063 2.752 0.517 0.035 1.69 O.OiO 0.067

0.C70156 C.005705 -0.000105 0.00101 -0.455 3.244 4.512 0.637 0.043 1.87 0.000 0.088

0.0o_666 -G.OOlq37 0.002864 0.00112 -8.638 3.506 6.372 0.760 0.049 2.07 9.002 O.X|0

0.06_500 -C.009594 0.C0607_ 0.00240 -I6o599 3.854 8.Z96 0.88_ 0.047 2.36 0°042 )°I*0

0o069861 -0.0175_0 O.OIOISI 0°00821 -24.182 4°243 1.384 |.009 ).021 2,96 0.212 1.192

C_L= 008

O. 0.0554 0.00004l 0.017817 -0.004[78 0.00239 9.452 3.647 3.359 0.640 0.046 2.04 0.024 0.086

4.00 -O.CO]_ 0.0_3 0.0088_4 I_0.0010_9 0.00193 0.97_ _.822 _.1]0 !0.776 0.0_7 2.25 O.O_t _.lt4

8.OO -O.O6O9 0°080186 _0.000013 0.002354 O.OO191 -7.325 4.072 6.808 _.862 O.O53 2.46 0.040 Q.133

12o00 -0.1143 0°0T?(,,60 -0.0084,42 0.006328 0°00736 -15°0]0 4.HI4,8 9°050 1.026 0.039 3.00 Oo 11¥ 0.|96

16.00 -0.1559 0.079752 -0.014592 0.011555 0°01848 -21.258 4.587 Z.045 1.16b O.09b 4.78 0.719 0°292

cL
: 0.084

_. C._5_? C.0835_7 _.(lq7G? -_.??_eg? ._ 31c IC'. C78 3.873 3.652 0.702 }.u52 2.19 0.0]9 ).o98

4.00 0.0_12 ?.084143 C.01£5_3 -0.5_1412 ,7.ce 287 1.737 4.067 5.397 0.833 ).063 2.41 0.054 I°120

8.00 -_'. _73 C. _41_4 _.0¢II 0.::22:1 _.c1326 -6.735 4.286 7.139 1.921 ).CSO 2._b ).077 _.150

12.00 -C.1_78 C.08355'J -C. C07338 C.C:6586 C.Ll171 -14.107 4.512 9.568 .105 1.012 3.58 ).372 _.249

CSL= 0.085

0. O.C61g 0.0R_6_G C.G2C955 -0.0049S2 0.00373 i_._6 _._JID 3.8_9 ..r4b .0_6 2._ <:._55 .I0_,

4.OO O.O032 0.0_5509 0.011170 -O.O01549 0.(J0_22 i._2 4._39 _.682 :.9O4 :._7 2._9 :.O93 .14a

8.OO -O.O549 0.0_817 C.C_1524 0.OO2212 0.C0522 -6.366 _._69 7.3_6 _.97_ _.057 2._3 :.177 ._69

3o



TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVIN_ RECTANGULAR BLADES WiTH A LINEAR TWIST OF -8 °

(j) _--_ = 0.40; M(l.0,90o ) = 0.7 - Concluded

deg] cr cr _ --_ deg deg deg deg deg deg deg deg

9= 0.088

o. 3.,646 0.C377t2 C.OZZ210 -O.CG523Z C.0C458 10.941 4.148 4.075 0.788 0.058 2.41 0.068 0.|17

4.00 0._c72 ¢.08754_ _.012307 -0.C_1589 c.n_719 2.b13 4°25¥ 6o081 0.98T 0°064 2.05 0.168 _o100

cL
= 0.09

O, O.Cb{8 0.c89657 0.02359I -0.005441 0.00589 tl.447 4.279 4.357 0.045 0.060 2.56 0+099 0.133

4.0¢ 0.0158 0,08961q 0.014E19 -0.001137 0.01410 3.885 ;. 382 6.942 1.124 0.024 5.48!0.380 O.Z4Z

B.O( -0.0289 0.089555 0°007802 0.004032 0.02331 -2.54b 4.514 tO.Oil 1.3lb 0.113 4.99 0.718 0.320

3l
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TABLE 1.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(k) _ = 0.40; M(1.0,90_ : 0.8

I I IEtlltlC L C_ CQ bCq, D _c' a0, al, a2, a3, bl' b2' b3'

-_- -'_ _ deg deg deg deg deg deg deg deg

c_
--= 0.03

o

-4._ 0.0730 0.030000 0.00580_ --0.000103 0.00078 ||*087 0.566 -|.030 0.012 -0.004 0.20 0.021 "0.002

-0. 0.0162 0.03008E 0.002980 0.000008 0.00058 2.889 0.832 0.878 0.163 ).013 0.48 --0.009 0.023

4.0_ -0.0403 0.029838 0.00004| 0.001878 0.00055 -5.245 1.113 2.833 0.322 0.029 0.?0 1"0.041 0.051

8.00 -0.0960 0.029797 -0.003013 0.003057 0.00064 -13.346 1.440 4*79510.474 0.048 0.92 "0.064 0*076

IZ.00 -0.150_ 0.050049 -0.006601 0.004562; 0.00092 -21.55| |p813 8.599 0.593 0.050 |.|3 -0o075 0.0_|

16.00 -0.2040 0.029772 -0.011037 0.006580 0.00148 -30.080 2.200 8.137 0.861 0.045 1.32 -0.087 0.09 <)

_0.00 -0.2547 0.029?55 -0.0|8?Y2 0.009460 0.0028| -38.881 2.696 9.386 0.676 0.035 |.52 -0.0|2 0.09?

_: 004

-4.00 0.08O2 0.04C030 0.008624 -0.001080 0.00091 12.322 1.132-0.588 0.098 0.003 0.58 0.019 0.009

_0. 0.0232 0.040_24 0.005704 0.000212 0.00084 4.056 1.398 1.291 0.246 0.019 0.¥9 -0.008 0.053

4.00 -0.8337 0.039945 0.000565 0.001733 0.00059 -4.123 1.855 3.239 0.399 0.035 1.00 -0.037 O.Obl

8.00 -0.089_ 0.039812 -0.003_78 0.005341 0.00071 -12.212 1.?T9 5.189 0.552 0.051 1.22 -0.059 0.080

_2.00 -0. I441 0.040056 -0.008214 0.005297 0.00108 -20.382 2.362 7.012 0.869 0.054 1.44 -O.Obb 0.103

18.08 -0.1992 0.03_814 -0.013788 0.007778 0.00194 -28.750 2.781 8.619 0.740 0.046 1.57 _0.034 0.115

2O.Oa -0.2474 0.039823 -0.020681 0.011204 0.00370 -37.313 3.258 9.970 0.754 0.026 1.93 0.038 0.119

%
--: 0.05

e

-42_ 0.0875 O.O_Cl|O 0.012131 -0.002275 0.00112 13.598 1.713 -0.138 0.180 0.009 0.89 0.021 0.021

-0. 0.0240 0.050087 _.006860 -0.000520 0.0007_ 5.188 t.4Z9 t.665 0.325 0.024 t.05 -0.005 0.845

• .01 -0.0211 0.05C0_0 0.0O1669 0.001386 0.00086 -2.992 2.202 3.628 0.477 0.040 1.30 -0.033 0.071

3.0( -0.0850 0.049821 -0.003_29 0.00545T 0.00084 -11.087 2.538 5.578 0.628 0.050 t.52 "0.055 0.057

12_0| -0.13_5 0.05C041 -0.009341 0.005845 0.00143 -19.170 2.903 7,438 0,746 0.05? 1.77 -0,048 0.118

18.0_ -0.1902 0.059815 -0.015091 0.008832 0.00282 -27.406 3.307 9.123 0.820 0.044 2.05 0.005 0.158

_.00 -0.2398 0.Oe_N_I -0.0_34HI2 0. 01ZlM,@ 0.004_T - 3So588 3.1_3 ,0.&92 0.1151 0o016 2 .ad, 0. L2S 0.151

_= 0.06

-4.01 0.09_41 0.080211 0.016382 -C.003869 0.00145 14.978 2.32_ 0.364 0.27310.Olb 1.21 0.021 0.031

+0; 0.0372 o.oec146 C.009723 -0.001471 0.00099 8._35 2.503 2.153 0.416 0.031 1.80 "0.008 0.051

4;01 -0.0205 0.06C007 0.003312 0.000856 0.00078 -1.862 2.743 4.020 0.555 0.045 1.60 -0.029 0.081

8;0t -0.0785 0.05_835 -0.003128 0.00339 0.00107 -9.954 3.058 3.972 0.T04 0.060 1.83 ;0.042 O.IO_

12.01 -0.1307 0.060008 -0.009802 0.006227 0.00203 -17.9b0 3.435 7.885 0.828 0.058 2.13 "0.0|5 0.13]

lB.O( -0.182_ 0.059736 -0.017302 0.009861 0.00506 -26.000 3.828 9.685 0.906 0.034 2.53 0.086 0.16_

20.00 -0.2306 0.060004 -0.02S326 0.016681 0.01076 -o33 6tl0 4.1Z8 11.578 0._| ,0.009 3.19 0.2T9 0.191



TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

O* 0.C4S0

4.0¢ -0.01S3

8.0( -0*0696

|_.0( *0.17$3

16.0! -C,C1737 0.0_9"7_2 -0.0174(::a

(k) _-_ - 0.40; M(1.O,90o ) = 0.8 - Continued

_ _ deg deg deg deg deg deg deg deg

-j- = 0.07

0*07018'4 O*O13269 -0. 002604 0.00140 7o760 3.093 2.663 O.5lg 0.041 1.73 -0. 006 0.072

0*©1'0120 0.00SS?3 O*O00lq'O O.OOtO7 _0.651 3.306 4.q.67 0.04¥ O.O_*Z 1C.93 "0.082 0.099

0°069893 -0.002006 0.003146 0.00154 -8.788 3.595 6*393 0.784 0.061 2.18 -0.020 0.125

0.0_q360 -0*009619 0.00655; 0.00385 -16.669 3.354 8._92 0.919 0.053 2.57 0.05! 0.265

0.010963 0.01005 -24*234 4.D04 'IO*$lZ ' h032 O.GtO 3*Z/ O.ZS2 O*ZZ)

O. 0.0S41

4.0¢ -O.C04S

8°08 -0.0620

t2oO0 -0.l|4_

L6.00 -0.15_5

cL
-- = 0.08

o

0.080723 0.017723 -0.003903 0.00249 9.278 3.707 3.312 0.635 0.056 2.1 0.0|1 0.09¥

0.0801;54 0.008792 -0.000700 0.00226 0.797 3.904 3.102 0.792 0.069 2.35 0.009 O. t:_4

0.080009 -0.000144 0.002735 0.00287 -7.488 &.127 6.906 0.006 0.039 2.62 0.048 0.157

O.OT'3e_, -0.0081 O.OOT01i8 0.(1@1161 -1S.052 4.405 I*.170 L.OSl4 D.O_ 3.31 D.Xli]I ).232

O.OTgT05 -0.013952 0.0;2740 0*02026 -21.095 4.62S 2.109 .*i60 -).L11 5.18 ).72S ).301

4.0C C.Crr4

6.00 -0.0579

12.0C -C.IC68

eL
-- = 0.084

(7

£'* 083987 C.C19618 -0.CC4379 n. CC374 9.832 3.939 3.738 0.760 0.070 2.33 0.042 0.L24

)*084459 0.0102 -0.0C1C5C O. CC'428 1.576 6. ].36 5.520 0*88"/ 0°072 7.63 0.06S 0*154)

0.0842"%_ C*COC924 0.002712 0.GC514 -6.815 4.339 7.228 0.952 0.056 2.91 0.112 0.104

0.08355C -C.C06897 O. 0c7583 r.._1382 -13*q72 4.556 9.743 1.138 -0.007 3.96 0.433 0.206

_. C.,63g

4.0( O.tC7q

8.0C -,).376

12.0_ -_.C826

eL
--: 0.088

_7

r .08772q q.C22141 -0.CC4795 C. C,_,55C 10.846 6.201 6.106 0.821 0.068 2o5_ 0*072 O*l_g

_ .087686 ._. C 12595 -0. C00842 O.ClO00 2.713 4.32g 61a_ _ Lo027 0°055 3.14 0.210 O.Z|_

0.0053 6.0¢_368 0.C1925 -3.940 4.631 9.106 i.2d,4b -0.056 4.651
O.O8752O 0.618 O.]_t7

0.08'7458 -f_.00(_74_ C.CC979- _ _0C2723 -_0.473 6.62 d 110731 1.287 -0.177 6.0_ 0.054 0,I)04&

53



TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

V
(k) _ _ 0-40;M(1.0,90o ) = 0.8 - Concluded

5_1 cL%lcQIcoDIc la0111a2131112163deg _- _ _ _ deg deg deg deg deg deg deg deg

c_
-- = 0.09

o. o.obf_ 0.0895B3 0.023559 -0.004880 0.00735 il.412 4.333 6.426 10.881 0.065 2.74 o.11_ 0.158

4.0@ 0.0182 O._SgS?T 0.01_808 -O.O001TT 0.015T0 3.94T 4._30 ?*Olq l*t_O 0.013 3*7b 0.380 0.2¥2

!.00 -e. O2g_ 0.089470 0.008222 0.005234 0.02428 -2.509 _.574 9.923 1.312 0.111 5.2b 0.684 _.326

34



TABLE 1.- Continued

_,+ C+'+ a,r_n C'_A_'A,'m'_T_T,'_ OF A ROTOR HAVING ..... NG ...... BLAn_¢ _lnm_ A LINEAR ..mW]..ST OF -8 °.......................... n_,vA n A_ ...........

(D _ = 040; M(i.0,90o ) = 0,9

'.++I I [ I IIIlllJi0 75R' _ CL C_ CQ bCQ,D _c, a0, al, a2, a3, bl, b 2, b 3,

_ _ _ deg deg deg deg deg deg deg deg

c_
_- =o.03

--4°04 0.0729 0.030257 0.006839 0.000903 0.00077 11.094 0.620 -1.014 -0.004 -0.005 0.29 0.033 0.016

--0. 0.0155 0.029951 0.003849 0.001784 0.00057 2.771 0.862 0.877 0.150 0.014 0.49 -0.007 0.013

4°04 -0.44|3 0.02_500 0.000479 O.Oe_8nl 0.00055 -5.387 1.140 2.849 0.316 0.036 0.72 -0.050 0.045

0.00 -0.0970 0.029771 -0.002215 0°003949 0.00065 -|3.&97 1.485 4.796 0.481 0.058 0.96 -0.086 0.076

12.00 -0.15t8 0.030001 -0.0C5051 0.005476 0.00101 -21.738 1.864 6.597 0.609 0.065 1.20 -0.105 0.090

I8.0_ -0.2053 0.429710 -O.Ol0311 0.007557 0.00102 -30.296 2.247 8.145 0.683 0.057 1.42 -0.081 0o|15

20°04 -0.2559 0.020707 -0.016076 0.010631 0.00357 -39.086 2.731 9.408 0.694 0.035 1.67 -0.011 0.118

¢L
_-= 0.04

--4.0( 0.07g8 0.040444 0.009078 -0.000128 0.00091 12.JlO 1.197 -0.567 0.086 0.004 0.60 0.026 0.003

-0. 0.0232 0.040317 0.005321 0.001181 0.00083 3.922 t.434 1.29I 0.235 0.023 0.81 -0.009 0.029

4.0( -0.0350 0.03966 0.001346 0.002681 0.00059 -4.303 1.684 3.239 0.396 0.043 1.03 -0.050 0.056

8.0( -O.CqOT 0.039769 -0.002811 0.004287 0.00075 -12.398 2.027 5.195 0.502 0.065 t.27 -0.085 0.088

12.0¢ -0.1454 0.040052 -0.007534 0.006309 0.00129 -20.568 2.412 7.023 0.687 0.069 1.52 -0.092 0.113

_6.06 -0.1984 0.039727 -0.013043 0.008935 0.00270 -28.957 2.80 0.649 0.784 0.0_4 1.81 _0.043 0.I36

20.0_ -0._4fl4 0.039721 -C.019874 0.012655 0.00525 -37.484 3.284 10.042 0.778 0.027 2.12 0.051 0.143

cL
--= 0.05

a

-4.00 0.0066 0.050004 0.012080 -0.001291 0.00107 13.470 1.752 -0.139 0.167 0.010 0.90 0.025 0.010

_0o 0.0207 0.05006] 0.0076_1! _.0004_8 0.00074 5.023 1.970 1.700 0.317 0.029 1.11 -O.OIZ 0.037

4.00 -0.02B6 0.04g813 0.002384 0.002373 0.00067 -3.206 2.236 3.632 0.477 0.050 1.34 -0.050 0.067

8.00 -0.084_ 0.04976_ -0.002899 0.004469 0.00094 -11.303 2.588 5.591 0.641 0.071 1.98 -0.000 0.|00

|2_00 -0.1300 0.050011 -0.008600 0.006992 0.00197 -19. JBl 2.950 7.468 0.768 0.069 1.88 -0.063 0.133

10100 -0.1943 0.049723 -0.015091 0.010219 0.00421 -27.585 3.338 9.185 0.897 0.0_9 2.24 O.OIE 0.161

20*00 "-0.2dI05 0.049?16 --0.022051 00016612 0.00?_34 --3§.6S0 3071V* |0.103 0.87_ 0.013 2*60 0.161 001T7

cL
--= 0.06

-4.00 0.0943 0.060216 0.017156 -0.002693 0.00141 14.819 2.36J 0.366 0.263 0.020 1.23 0.020 3,025

--0° 0.0397 0.060126 0.010444 -0.000493 0.00095 6.228 2.546 2.157 0.411 0.039 1.43 "0.017 ).0§0

4;00 -0.0218 0.060344 0.004072 0.001856 0.00084 -2.036 2.815 4.053 0*564 0.058 1.66 -0.051 1.000

8.00 -0*0701 0.059772 -0.002424 0.004495 0.00133 -10.186 3.103 6.001 0.719 0.073 1.92 "0,062 ).117

12_00 -0.1320 0.059963 -0.009034 0.007552 O.O03IZ -18.152 3.467 7.949 0.852 0.064 2.30 "0.008 ).161

16.00 -0.1834 0.059683 -0.016370 0.011523 0.00679 -26.121 3.851 9.797 0.934 0.033 2.77 0.109 0.195

23.00 -0.2307 0.05993T,-0o026242 0.016676 0.01263 -330692 _.Z72 1h735 0.91'1 O.OlT 3.47 00298 0.216

3_



TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

%
= 0.08

a

O. O.0_b 0°080|96 0.018354 -0.002809 0.00201 9.053 3.754 3.364 O.6TO 0.070 2.19 0.004 0.|0|

q.00 -0.0061 0.080327 0.009953 0.000466 0.00302 0.566 3.941 _.266 0.809 0.0?0 Z,40 0.014 O.|)T

B;O_ -0.86Z0 0.0802_8 0.000729 0.00427T 0.00481 -7.bO_ _.182 T.O_4 0.919 0.063 2.85 O.OTl 0.182

12.0 "0.11_ O*OTgS( -0.0Q7|5_ 0.00_111 0,01166 -15o0T1 _.41t 9.353 1,079 0.0|9 3*6! 0°278 O°Z60

16.0 -_*EI_V 0o@_ "0.01216t _E410_ _ -20_gSg 4o6_! 12.56_ 1o160 -O.12T 5.5! O°T3_ 0.Z91

C_ q .082

a

u. u.o_ u.uuz_l_ c.0175_4 -0.C03058 0.0636O 9.498 3.90_ b.$83 6.71_ _._7_ _._ 0.01_ _.|1_

_.OC -0.0035 0.08243_ C.010330 0.000392 0.00_28 0.98_ 4.05_ 5.388 6.857 _.(J?7 2._5 _.C_ C.155

8,0C -0.0608 0.082}82 Go001236 0.60_323 0°_059_ -7.28_ _o263 Z.198 0.9_7 0.05? 3.00 0.112 0o198

%
--= ,.084

C. 0.0579 0.08_223 _.0206T9 -,3.CC3_2_ _oC_45_ 9.902 4.015 _.802 0°_60 0*074 2°_ 0.04_ 0o|_

4.0C 0.060C C.08443_ 0.01_ 0.C_C47 3.0C667 t_520 4.177 5.?06 0*923 0.071 2.8_ 0°110 0.183

8.00 -C.9568 0.08449: , 6.002_92 0.0_712 9.9_982 -6.b2 | 4°373 7*632 1.037 0.048 3°_9 0+2_9 0°Z41

|_._0 -0.1J47 C.083723 -f .004951 O. ocgg8G C.616bg -13.6T_ 4.57(I LO°07 _. |°|55 0°03_ 4°50 0.504 0.29_

36



TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(_) _-_ = 0.40; M(l.0,90o ) = 0.9 - Concluded

e75R ]%Ic°iocQoI.[olali2[a31bIKb21,deg _- _- --6- _ deg deg deg deg deg deg deg deg

_= 0.008

,_. 0.0641 0.087596 _.0230q9 -u.(C33('C ]°00773 10.868 4.258 4.3)9 0.864 0.069 2.79 0°112 D*|6Z

4.00 C.0C98 C.08/62_I C.Cl4105 0.0C13[7 C.C1378 2.98| 4.369 6.62B 1.088 0.G34 3.59 0.298 ).2S4

CL
-- = 0.09
(y

0. 0.0689 0°089528 0.02_837 -0.003098 0,0107b [l.bl3 4.393 4,769 0°936 0.056 3.06 0.|77 0°|90

_1..00 0.0190 0.0_9607 0.016780 0.002259 0.01875 4.349 6.493 7.461 1.195 -0.009 4.20 0.636 0+294

B°00 -0.C2"/4 0.089575 0.010023 0.007656 0.0263_ -2.340 4.636 10.184 |.306 -0.116 5.55 0.655 0.314

37



TABLE 1.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(m) _ _ 0.45; M(i.0,90o ) = 0 7

5RL % c,ibc°o[c Io1111316112163deg _- --5- _- _ deg deg deg deg deg deg deg deg

cL
--=0

-4.00 0°0533 -0oCC0033 0.CCC67d U.001516 U.OC090 b.bCl -i.i71 --2.447 0°232 -J.020 -0.?2 ;.057 '0.0_

-0, -0.0044 0.0C0136 0,n01234 0.001220 0.00082

4.00 -0.0629 -0.0002241 0.061859 0.000_7_ 0.06083

-0.564 -_.867 -O°244 0.0?3 -0.003 -0.50 -0.008 .0.006

-6.034 -O.bI8 1,895 0.072 0,010 -0,31 -0.065 0.012

1.00 -0.1205 -0.000289 0. 002240, 0.000938 0.00094 - ].::,, 550 -0.336 3,994 0,218 C.035 -0.09 -0,119 0.028

2,00 -0.1770 -0°000002 0.6C2222 0.001193 O.CCli3 -23.199 -6.036 5.851 0.339 0.045 0.13 -0.158 0.039

6.00 -0.2326 -C.000_96 C. 00208"5 0.00i61J 0.00137 -31.208 0.246 '.640 0.4,29 C.051 0.34 -0.173 0.047

20.00 -0.2862 -0.C00418 0.001408 C.902423 0,00172 -39.595 0.504 8,958 0.470 0,045 0.52 -0.171 0.045

%
= 0.01

-4.00 O.Cbrl 0.009979 0.C_1619 G.00/12_ 9.00093 I.S21_ -o.635 -I.996 ,0.151 0,0i8 -0.40 u.044 6.018

-0. 0°0022 0.010II7 0.001214 0.001236 O. 00062 ,J.424 -d. J42 0,180 0.003 0.003 -0.19 -u. 320 0.001

4.00 -0.0561 0.009825 0.000835 0.n01431 0.00002 -7.022 -0.084 2.336 0,151 0.023 0.01 -9.079 0.018

8.00 -0.1136 0.00977b 0.000264 3.001791 0.00092 -14,497 0.208 4.450 0.297 0,042 0,23 -0,133 0,033

iZ.00 -0.1701 0,010038 -0.000150 9.00_455 0.00109 -22.087 0.522 6.828 0.419 0.052 J.46 0.170 0.044

16.00 -0.2255 0.009695 -0.002108 0.003368 0.00134 -29.974 0.341 6.163 0.508 0.057 0.86 -0.188 O. 0_,I

20.00 -0.27a9 0.009794 -0,004258 0.004791 0.00170 -38.198 l.zl7 9.536 _.545 0,051 0.85 -0.184 O.0_O

c_
_ : 0 02

-4,00 0.C67 l 0.020611 C.003083 0.00053o 0.001.00 8.869 -0.v93 -1.532 0.068 0,_,1 l -0.07 C.J29 3.019

-0. 0.C089 9.020259 0.001743 0,C01035 0.CQ003 [.424 O. lqC U.608 0.081 0.010 0.13 0.032 0.005

4.00 -0,0494 0.019924 0.000322 0.001682 0.00083 -8.015 0._49 2°772 D.230 0.029 0.34 0,091 0.0,_3

8.00 -0.1069 0.019E[2 -0.001189 0.002444 0.00391 -13.466 0.146 4.896 0.37_ 0.048 0.55 0.145 ).039

12.00 -0.1657 0°020285 -0.0_2757 0,00346i 0.00107 -20.508 i.062 1°131 0,534 0.065 0.82 .9.194 0.055

6.00 -0.2]84 0.019919 -0.005710 0.004918 0.00138 -28.818 t.4L8 8.649 0.579 2,060 0.99 0.196 0,056

20.00 -0.2718 C.019579 -0.009108 C. C06866 0,00178 -36.861 1.830 0,101 0.621 0.056 1.18 -0. 193 0.n55

_-= 0.03

"4,00 0.0742 0.0300U3 0.005092 -0.000250 0.00109 9.931 J.453 -i.056 i0.017 0°004 0.26 0.014 0.004

-0. 0.0155 C.030028 0.0027_6 0.000645 0.00085 2.401 0.705 1.033 D.ISF 0.016 0.45 0.044 O.Oli

4.00 -0.0426 0.030008 0.000368 G.001707 0,00084 -5.011 0.983 3.208 0,310 0.036 0.66 0.104 0.028

8.00 -0.1002 0.029832 -0.002084 0.002875 0.00090 -12.444 1.281 5.341 0.464 0.055 0.87 '0.156 0.044

12.00 -0.1591 (_.030067 -0.C04491 0.004262 0.0011i -19.542 1.595 "1°582 0.6L3 3.072 1.14 -0.205 =0.062

16,00 -0.2117 0.030044 -0.008625 0.006217 0.00147 -27.859 I°_87 9.147 0.658 D.Ob7 1.33 .O. 283 1.063

20*00 i -0.2649 C.030092 -0.013174 0,008679 0°00201 -35.571 2°422 0.686 0.703 0°063 1.54 0°194 .063

38



TABLE I.- Continued

CALCULATED CHARACTEPJSTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(m) _ = 0.45;M(i.0,90o ) = 0.7 - Continued

deg _ _ _ _ deg deg deg deg deg deg deg deg

cL
-- = 0.04

i

-_.C( C.C815 C.0_¢II r-::C76qb -_.C0123_ _.00122 11.034 L.vC_ -u.5_6 O. tOq O._oq C._9 -9.09_ _].005

-0. _.C225 O.04C_lq C.0043!_ 0.000052 6.000_I 3.435 l._q3 I._95 0.2_0 ,,._23 0.77 -C.C58 0.017

4o00 -0.0358 t?.04_[44 O.CCCg73 _.001508 3.00065 -3.999 [.b22 _.61,8 ('.390 3.G6_ 6.98 -b.l17 0.933

8.00 -6.0935 q.039855 -C.302673 C,003169 0.00694 -ll._3Z i.bi5 5.7_0 0.533 (.Go( I._9 -u,167 0.0_0

12.00 -0.152_ J.03';gb3 -n. CO57bd 0.004q84 J.0012] -l_.bTS 2.131 o. OJl 0.69] 0._I_ 1.4_ -3.213 0.068

16.00 -0.2125 _.C4CC33 -0.0_837/ 0.00630 0.00179 -23.8
_.',bO L3.398 0.872 C.O�L l. J5 -0.233 0.0)3

20.00 -C.257} C.0_6_13 -0.016b99 ].01J3b8 0.00206 -3_._83 _.d('b II.2T3 0.797 C.uTu 1.97 -C.169 0.0o9

°A
= 0.05

-4.0( 0.0892 0.C50Z3_ %nlC823 -C.032403 0.0C14(
I_.187 l._79 -d.324 _.194 0._13 U._2 -O.02Z 0.010

-0. 0.0298 J.O_]14 C.nCb_Ig -C.C00732 0.00103 4.514 I.#93 1.995 G.331 0.031 1.10 -d.076 0.024

4.0C -O.C2ag 0.052394 0.0021_4 q. OOln73 0.00090 -Z.965 2.072 4.101 C.4T3 0.550 1.32 -0.130 0.038

8.0@ -C.0860 C._4_8_2 -C.00234 0.003141 C.001_I -1_.42? Z+3_g 6.216 U._ll _.06_J 1-521-0.17T 0.055

12.0_ -G.I_57 0.049_06 -0.C06514 0.C05365 0.06137 -IT.608 2.062 8.485 0.7T7_ 0.087 1.82 -O.21T 0.078

16.0_ -O.IgSC 0.C800_ -0.012548 0.C0_172 J.00202 -25._85 ].U_5 10.185 0.833 DoQS_ 2.06 -0.193 0.084

20°00 -0.2560 G._4_SYG -0.01_97% 0.011026 3*OOb&6 -32._]3 3.>04 12.013 0°923 0.08_ _.50 -0.I09 0.D19

c_
_: 0.06

-_.00 0.0973 0.060327 0.01468_ -0.001191 0.001_7 13.406 _.L68 9.553 0.294 C.02% I.Z6 -O.O_t 0.018

-0. 0°0376 0.060215 0°009139 -0.001110 0.00125 8.659 /.358 _o855 0.433 0.042 i._5 -Q.096 0.0_2

4.00 -0oC219 0.060069 3o0018_5 0.Q0048T 0°00098 -1.94_ 2.597 4.575 0.561 0o05H l.b4 -c.144 0.0%5

8._0 -0.0802 0.059808 -0.001665 0°00293_] 0.03115 -9.419 2.o_4 o.656 0.691 0.0_5 1.85 -0.|65 0.0_I

12.00 -0.1368 0.05953b -0.007}09 0.00S659 0.0016i -|0.846 3.Z05 :.7_0 0.821 6.¢87 Z.12 -0.199 0.0d9

16°00 --0.19_6 0.059_8] -0.0_3519 0.00904_ 0.00540 -24.163 3.983 tu.854 0.�bW 0*099 Z.ST -_.I_7 i0.112

20°00 -0.2389 0.059037 -0.019880 0.011424 0.01369 -31.I05 3._21 IJ.254 I.I_7 0.080 3.56 @.I05 0.185

c£
_- = 0.07

O. C.0461 0.07_204 C.012540 -0.002872 0.0_18_ 6.897 2._38 3.206 J.5_7 0.058 I._I -_.121 0.039

4.00 -0.0137 O.OTCI78 C.00618_ -0.000305 0°00145 -6.755 3.155 5.223 0.696 0.C_6 Z.33 -9.155 0.05(

8.00 -0.0734 Q°069647 -C.OCC42G 0.002590 0.00137 -0.597 3.602 7.142 0.T88 0.085 Z.21 -:.185 0.069

12.00 -C.1287 0.06g_92 -¢.006850 C.005929 0.00468 -lb.613 3.130 9.434 0.972 0.II0 2.84 -U.IW5 0.107

IboO0 -0°176_ 0°0_9583 -0.n12400 C°010279 0°016_6 -2Z*099 3*969 12.363 1.250 0.103 3.92 0.169 0.223
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TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(m) £_ = 0.45:M(1.O,O00 ) = 0.7 - Concluded

I I I IIIllll?.75R' k C_ C_) CQ bCQ, D Ctc, a0, al ' a2 ' a3 ' bl , b2 , b0,

_- _ _ deg deg deg deg deg deg deg deg

%
y = 0.075

o. c.c5c8 0.c7%loz 0.u14549 -Cot_03_c5 0o002o2 7°b8[ 3._31 3.603 u°536 ! G.069 2._I -0.|30 0.045

4°00 -0.Ce85 _.075Jws 0.c(]77@0 -0.oouYl9 0.003c4 -o°Oi7 3°454 5.708 0°808 I u°09Y 2°27 -0°163 Go062

8.C0 -0o069c 0.07489g 0°000654 0°002416 3°00325 -7.70_ 3.073 _o643 o.91Z 0°|lo Zo52 -,,° Ib4 0.08t_

&2 o0(] -0.1205 0°07452g -0.u054 I] 0°00_394 0°01305 -14.466 9oG�g 10o391 i°196 0.133 3°44 0°055 0.185

16°00 -G° [621 0.07_7_3 -0.c0_636 O.ollY(J4 o°02sls -_u.olg 4.i24 ]..4.876 1.4t2g 0.014 5.43 ,)°436 0.790

c_
---0.08

a

3. 0°C55_ 0.079CZ7 0.Jl6468 -0.00_qC3 0°0C4L0
o.[94 9._9_ _.12| 0o75_ 0o08d 2°2_ -(.14_ 0o0') l

4.G0 -O.C00_ 0.07_69_ 0.GQgI05 -0.00C/L2 0.0G8_6 I°029 _.b�l _°599 l.0z5 9.L33 2.14 -t.106 0°098

8.00 -0.C506 _.079673 G°0C42_| 0.0035_4 u._1979 -_.332 h._63 9°797 I°356 t.l13 5°9a _o_4[ J0°230

[2°00 -0. i01C 0°07q5_3 -C°001_83 Q.t0S,_l 0°02807 -I[.B49 4.U76 [Z.506 Io4_'_ C.02S _o[4 C.3Z9 9°_94

16.C0 -0.[SGC _°27_693 -e.097406 _l_I2_ O.0359g _|8.521 _.J58 [5°019 Io50_ 0°0_5 _._ U°498 )o3[4



TABLE1.-Continued
CALCULATEDCHARACTERISTICSOFAROTORHAVINGRECTANGULARBLADESWITHA LINEAR TxkqST OF 8 °

(n) _--_ = 0.45; M(1.O,90o ) = 0.8

deg _'- _- -_- _ deg deg deg deg deg deg deg deg

cL
--=0

'-6.0C 0.C60q

--0. 0.0026

6.00 -0.G560

8.0C -0.I136

I12.00 -G.1703

16.05 -0.2258

1
20 OC -0.277_

-4.00 0.0560 C.CCCI_C 0.000960 0,CC1828 0.0C096 6.9_I -t.i18 -2.521 "0.235 -0.027 -0.71 0.0660.023

-0. -0.C060 0.CCC057 0.001468 0,001682 0.C00d_ -0.50_ -0.826 -0.325 -0.077 -0.005 -0,68 -0.006 '0.0050013

/4.00 -C.CbZ5 -C.0QCZI 8 0.0_}2060 0,00114.5 0.0008_ -8,C05 -0.8_I 1.820 0.072 0.01_ -0.27 -0,067 .

8.00 -0.1202 -C.CCC23_ C.002395 0.001055 0.00098 -15._5_ _0.265 3o9_8 0.282 0.039 -0.06 -0.127 0,028 J

12o00 -0.!770 C.0_C027 C.002333 C.CGi271 O.0Cll3 -23.848 0.065 5.q16 0.3_60.05[ 0.19 -0.1_| 0,04.0

16.00 -0.2387 -0oCOC652 0.002137 0,001678 0.00150 -31.303 0.3_2 7o621 0.659 0.057 0.4.0 -0._89 0.04. s

_°00 -0,2865 -0.0GC39_. C.00| 39_ C.0025_7 0°00175 -_9.751 0.694 8.9>I 0.681 0.052 0,59 -0.187 0.047

%
-- = 0.01

a

C.CtC45_ 0.001912 0,001403 0.00093 7.063 -0.;63 ~2.0_5 -0.150 .0.019 -0.37 0.0470.017

t.CzCO1& go00142_ 0.C01669 0.000a2 0.655 -0.297 0.I00 0.001 0.003 -0.16 -0.0190.000

C.C_9823 C.001021 0.08|600 0,0008_ -7.G18 ! -0,825 2°270 0.153 I
0.025 0.05 0.01.9

C.CCgS!_ 0.000400 0.001717 0.00092 -16.529 0.281 4.4.00 0.301 0.047 O.28 -0.163 0.034.

0.6100_Z -C.000661 0.C0;558 O.OClOg -,i 2. i_3 0°606 6.394 0.627 0.05? 0.52 -0.185 O. O&,6

C.CC57_ -C.002089 0.C01461 0.00136 -_0.C98 0.939 8.164. 0.518 0.065 0.73 .0.205 0.053

C.CC_809 -0.006J22 0,006938 0.00178 -38.380 1.830 9.532 0.558 0.058 0.92 ,0. _99 0.0_

cL
-- = 0.02

c_

-'6.00 ! O.C:.,?_ 0.L19961 G.003293 0.C00840 0.00099 8.916 -0.0_1 _1.619 0°072 -0.012 -0.06 0.03_ 0.010

-0. 0.C089 0._!16 C.001_0 0.001273 0.CC083 l._ 7 0.235 0.528 0.079 0.010 0.16 -0.03_ 0.006

4.00 -0.0_g_ C.C]ggG8 C.000684 C.001850 (J. 0C08 ] _6.C [ 0.510 2.707 0.2_] 0.0_] 0._8 -0.098 0.024.

8.00 -0.107l 0.cI06_ -C.001076 0.002882 I 0.00091 -_.523 0.8_0 4°846 0°381 0.05_ 0.61 -0.157 0.04.0

_2.00 -0.16_ C.C200_7 -C °00_087 0.003618 0.00109 -_1.098 1.162 6.864 0,50_ 0.066 0._ -0.19_ 0.052

).6.00 -0,_191 C°CI_90C -0.005689 0.005043 0°0C _4._ -_8.g_ _o514 8.662 0.593 0.069 1.07 -0.2 _4. 0,05_

_0.00 -0.2#_6 O.Ci_g6. = -0.009_03 0.00_075 0.00201 -_7.060 |°9'_ L0._0g 0.60_ 0.06'% I._ "0.205 0.0_

eL
%- =o 03

]

-_._0@ 0.01'4.| 0.0_0006 0.005255 I 0.00(_049 0.00007 q*qZ5 0.6q_ I -t.tSt 0.003 0.000 _.ZT 0.007 0.006

--0. 0.01_0 0.050307 0.0029_7 0.000866 0;0008_ 2,_*_1 0.?_81 O._TT O.lSt 0.008 0._ .O.O_S _;Ot_

4.;00 -0.06]0 0.030011 0.000504 0.001895 0.0008 _' -5.051 1.0_5 3.152 0.314 0.061 0.70 "0.113 0.030

8.O(} -0.10_7 0.079847 _0.001983 0.003028 0;00091 _12*511 1.354. _.30_ 0.462 0.00_ 0._ "O.tTt 0.04.6

i_'._O0 -0.1514 0.030114 -0.004936 0.006477 O.OOt_ _, -20.028 1.709 7.343 0.587 0.076 1.17 -0.212 0.058

_ -_00 -0.2"1;1"7 O. 02q957 _0.000574 0%00533'3 0.00_50 -27. 778 2.077 9.153 0.676 0.077 1.6t 0.220 0.088

_0.00 -0.26_7 0,030057 -0.0|3_19 0.008959 0.00266 -35.710 2.527 |0.724 0.727 0.07;? I 1.6b 0.198 0.073

I
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TABLE 1.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

-k.O¢ 0.08].2

-0. 0.022l

,_ o0<] -0.0364

8.0¢ -0. Ogq3

2,_0¢ -0.1009

lO.Ot -0.20_0

_0°0( -O.2506

(n)
= 0.45; M(I,0,90_ = 0.8 - Continued

_ _ deg deg deg deg deg deg deg deg

%
_= 0.04

0.040058 0.007774 -0.000932 0.00119 10.995 1.051!-0.653 0.100 0.004 0.60-0.002 0.003

0.040037 0.004423 0.000301 0.00009 3.304 1.295 1.419 0.241 0.025 0.00 -0.004 O.O|g

0.0401l/ 0.001054 0.001713 0.00006 -4.069 ].504 3.593 0.396 0.048 1.03l-0.I28 0.035

0.039861 -0.002410 0°003286 0.00095 -11.526 1.090 5.763 0.562 0.069 _.26 -0.I89 0.052

0.040112 -0.006289 0.005152 0.00128 -19.006 2.251 7.803 0.668 0.081 1.51 -0.221 0.005

0.039961 --0.010829 0.007_77 0.00205 -26.648 2.631 9.685 0.762 0.086 1.78 -0.215 O.OBt

0.039987 -0.016528 0.010695 0.00401 -36.412 3.073 11.365 0.824 0.077 2.13 -0.161 0.090

%
-- = 0.05

-4.01 0.8810 0.050|54 0.010897 -0.002113 0.00134 12.113 1.022 -0.12_ 0.191 0.014 0.9_ -0.02_ 0.0|0

"0. 8.0291 0.05009_ 0.006978 _0.0004?3 fl.00101 q.42T 1.844 1.913 0.581 0.056 1.t4]-8;085 8;025

4.0 -0.0296 0.05039_ 0.002212 0.001301 0.00091 --].061 2.1]7 4.068 0.480 O.05& 1.]7 -0.163 0.06J

8.0 _0.08_8 0.0_960_ -0.002324 0.005]63 0.80105 _10.566 2.425 5.182 0.622 O.flT7 1.59 "0.195 0.098

|_.0_ -0.1444 0.050104 -0.007086 0.0056291 0.00155 -17.980 2.790 8.276 0.753 0.090 1.80 -0.223 0.074

|6.0¢ -0.199_ C.0_98B5 -0.012562 0.008697 0.00305 -25.510 3.185 10.239! 0.859 0.093 2.20 +0.191 0,099

20.0¢ -0.2505 0.049792 -0.018939 0.012376 0.00768 -33.004 3.585 12.169 0.954 0.086 2.73 -0.084 0.131

%
--= 0.06

a

*8.04 0.0905 0.060_9( 0.015702 + -0.00350_ O.OOlbl I 13.298 2.21; 0.647 0.290 0.025 1.29 -0.045 0.015

_0. 0.03_6 0.00020_ 0.009141 -0.001450 0.00119 5.536 2.61_ 2._60 0.933 0.046 1.48 -0.106 0.034

4.04 -0.0230 0.06C04/ 0.003791 0.000737 0.00100 -Z.O?8 Z.661, 6.51! 0.566 0.065 1.69 -0.1_8 0.068

8;01 -0.0813 0.05987_ -0. 0016951 0.003200 0.00124 -9.558 2.960 8.630 0.705 0.085 1.93 -0.203 0.068

|2.04 -0.1375 O.ObC04_ -0.00732t 0.005975 0.00230 -16.919 3.320 8.792 0.851 0.10 t 2.26 -0.209 0.090

is,0l -0.1912 0.05958_ -0.013503 0.009538 0.00693 -26.269 3.655 10.967 0.995 0.I06 2.78 =0.11T 0.185

20.0 -C._8_ C.L_SCOq -C.01970 0.014187 0.015B5 -11.105 3.99_ 13._01 1.160 0.081 3.81 0.140 0.20_

_= 0.07

O. 0.0469 0.07030 0.01Z515 -0.002512 0.00172

8.0_ -0.¢150 0.0702_ 0.00_120 -0.0000_4 0.00335

8.0_ -0.0743 0.07000¶ -0.000436 0.002876 0.00177

_._ -0.1294 0.089T2_ -0.00_872 0.085404 0.00629

6.743 2.996 3.106 0.557 0.065 I.B5 -O.IZe 0.061

_0;925 5.223 5.139' 0.698 0.006 2.09 -0.1_8 0.001

-8.505 3.497 7.169 0.810 0.097 2.32 -0.197 0.071

-15.705 3.798 9.698 1.005 0.120 2.85 -0.130 0.150

16.0C -C.176_, C.c_wc_5 -6.Ci_261 6.011079 0.EI_5£ -J2.119 4.04C 2.407 L.263 _.097 4.18 0.183 .263

2C.CC -C._2 C.L_,_7_ -_.q170_7 O.Cle710 C.CJOP? -27.965 _._19 5.399 i.368 -;).0_4 5.98 0.484 .289

_2



TABLE 1.- Continued

CALCULATED C,LIARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WiT14 A LINEAR TWIST OF -8 °

") _i{ C.45 M(1.0 ,90o) _ 0.8 - Concluded

Co c.C

4.00 C.c

8.00 O,

cL
-- = 0.0'/8

c_

2- 0.057

4.0 0.081

8.0 0.1110

• .

ck
-- = 0.08

o-

O. -0.0036'

63



TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -80

I.75R' \

I
-4.00 0.0542

-0. -0.0061

4.00 -0.0625

8.00 -0.1206

12.00 -0.1775

16.00 -0.2335

20.00 -0*2876

-6.0( 0.0604,

-J. 0.0021

4.01 -0.0562

CL ] %

(o) _ = 0.45: M(I.O,90o ) = 0.9

_- _ deg deg deg deg deg deg deg deg

eL
--=0

-0,000160 0.002066 0°00308| 0°00092

-0.000233 0.002567 0.002568 0.00002

-0,000030 0.003031 0.002129 0.00083

6.926 -1.106 -2.535 1"0.262 -0.030 -0.72 0.000 -0.036

-0,523 -0.810 -0.343 "0,097 -0.012 I-0.48 0.012 0.016

-7.991 -O.SI? 1.829 0.064 0.016 -0.24 -0.064 0.006

-0,000210 0.003331 0,001921 0.00095 -15.563 -0.228 3.936 0.219 0.061 -0.01 -0.134 0.024

0,000075 0.003211 0.002054 0,00114 -23.263 0.088 5.910 0.352 0.050 0.24 -0.186 !0.060

-0.000314 0.0_02916 0.00240S 0.00138 -31.332 0.307 7o612 0._8 0.066 0.46 -0.211 0.050

-0.0003S5 0.002098 0.003222 0.001q2 -39.804. 0.753 8.959 0.499 0.062 0.65 -0.212 }.052

CL= 0.01

0.00993] O.OQ2q86S 0.002626 0o00_83i T.SQ6 "-0_161 -2.080 -0.1¥7 :-0.030 -0._ 0.060 -0.030

0.00960( 0.002667 0.002553 0.00082 0.404 -0.283 0.086 -0.017 -0.003 -0.16 -0.006 -0.010

0.00997] 0.001993 0.002580 0.00082 -7.0)9 0.020 2.275 0.146 0.025 0.00 -0.083 0.012

8.01 -3.[14Z 0.00982;

12.0 -0.1711

16.0_ -0.2269

2J.0C -0.2807

-4.00 0.0672

-_. 0.0083

4.0C -0.0503

8.0( -0*L000

12.0C -0.1648

16.0( -0.2204

20.00 -0.2738

-4.0( 0.0738

_0. O.OtqO

4.0( -0.0440

8.0_ -0.10t7

i2.0( -0.[585

16.001 -0.2139

20.0_ -0.2668

0.001332 O* 002807 0,00093 -16.572 0.321 6.396 0.301 0.050 0.32 -0.152 0.0)1

0.010110 0.000224 0.003382 0.00110 -22.216 0.651 6.392 0.435 0.066 0.57 -0.203 }.046

0.00981_ -0.001275 0.006271 0.00).66 -30.1601 0.984 0.139 0.530 0.072 O.7q-0.227 0.057

0°009813 -0.003561 0.00.5758 0.00217 -38.467 1.384 9.549 0.579 0.069 1.00 -0. 221 0,060

%
= 0.02

o

0.019908 0.004376 0.001991 O. OOOq9 e.qo0 -0.013 -1.6|6 -0.091 -0.020 -0.06 O.O_S -O._s

0.019773 0.002913 0.002349 0.0008_3 1.366 O*ZSl 0.518 0.066 0.006 0.16 -0.023 -O.OOJ¢

O. 019563 0.001668 0.002060 0.0008_ -6. / 316 0.528 2.696 0.224 0*033 0.39-0.099 O* 01"t

0.019834 -0.000152 0.003500 0°00092 -13.602 0.06_ 4.848 0.303 0.059 0.65 -0.269 0.037

0.020125 -0.002204 0.004505 0.00113 -21.189 l*20q 6.867 0.516 0.075 0.90 -0.218 0.053

0.019905 -0.004835 0.005931 O* 00269 -29. 047 1.563 8.649 0.611 0.080 1.13 -0.257 0.065

0.019929 -0.000359 0.008042 0.00267 -37.166 1.990 10.16_ 0.661 0.076 1.37-0.220 0.072

eL
-- = 0.03

o

0.02q972 0.000293 0.001170 O.OOlOb q.877 0.529 -1.150 -0.004 -O.OlI 0.27 0.030 0.016

0.029999 C.0D3874 0.001921 O. 0008_ 2.513 O.Tq7 O.q6q O.14T 0.015 0.4q .0.04Z 0.003

0.02q627 O.OOl4Ll 0.002880 0.00083 -5.188 1.066 3.137 0.307 0.042 0.72 -0.116 0.023

0.0_8;?B -0.0011_'2 0.00_967 O.O009Z - 12.6_¢2 1.402 5 •2096 0.405 0.0(58 0.97 -0.105 0.04_

0.C30140 -0.00_120 0.005&20 0,00127 -20.185 l.?bl ?.3_,4 I 0.597 0.083 1.23 -0.2_2 0.060

0.02_92C -0.007779 0.007367 O.O0;_l l -27.95| 2.126 9.159 0.694 0.087 1.50 -0.257 O. OT7

0.02q936 -0.012t¢13 O.O).OOS] 0.003_6 -35.887 2.557 _.0.752 0,T49 0.080 1.80 -0.19) 0,09_

##



TABLE i.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

V

(o'} o_'_ _ 0.45_ M(I.O,90o ) = 0.9 - Continued

I i TM i I ° I d" i2= 0.04

-4o01 0.0806

sO. 0.0225

4_0( -0.0376

8_01 -0.0955

|2.0( -0.1522

36.01 -0.2072

20_01 -0,259_

--4.01 0.0097

"@. 0.C250

4.0_ -0.0311

_.00 -0.L_67

_0.00 -O.2002

20.00 -0.2511

-4.00 0.0954

4.00 --0.02_5

8.0© -0.0828

t2.00 -o.13_s

|0.00 -0.1920

20.00 -0.2392

4,00 -0.0i10

8.00 -0.c757

12.00 -0. t30_

16°00i-0.1¥T3

20.001-0.2195

[
0.060008 0.008761 0.(_00161 0,00116 10.912 1.087 -0.65T 0,085 I-0.001 0.61 0.008 0.008

0.040390 0.005_09 0.001306 0.00089 _.327 1.359 t.439 0.236 0.025 0.83 -0.064 0.009

0.03976] O.OOlql6 0,002725 0.00006 -4. 233 1.610 3.586 0,391 0.051 l.Ob -0.134 0.029

0.039_23 -0.001_78 0.004266 0,00100 -11.688 1.940 5.7_1 0.547 0.078 1.30 -0.200 0.049

0.04012_ -0.005495 0.006178 0.00158 -19.185 2.306 7.806 i 0,681 0.092 1.58 -0.239 0.069

0.03_62 -0.0_10045 0.008618 0,00284 -28.032 i 2.872 9.?03 0.78% 0.095 1.90 *0.222 0.094

0,0398S3 -0.0156_5 0.012058 0.0057_ -39._5q 3,102 tt.430 i 0.852 0.085 2,30 -O.LSO O.LL7

I

%
_- = 0.05

0.050111 0.011_34 -0,00104_ 0.00130 IL.999 1.681 -0°|]2 0.178 0.010 0°95 -0.017 "0.000

0.050007 0.007350 0.000583 0.00098 6.284 1,887 1.9t1 0,323 0.034 1.16 °0°084 0.017

0.050035 0.002989 0.002348 0°00092 -3.258 2.166 4.040 0°477 0.060 1.39 -0.|52 0,0)5

0.04_807 -0.001529 0.004382 0.00118 -10.733 2.476 6.187 0.629 O.OB_ 1.04 -0.213 0.036

O,Or, COT8 -0,00679Z O. 00_76_ 0.00215 -18.167 2.839 8.Z99 0.772 0.101 1.96 -0.2_4 0.083

0.0_970_ -C.011693 0.009837 0°00463 -25.669 3.199 10.295 0.886 0.101 2.37 -0.184 O.tI9

0.0_97_1 -0.017959 0.013978 0*00946 -33.109 3.605 12.245 0.978 0.087 2.94[-0.066 0.155

ck
_ = 0.06

0.060219 0.015598 -0.0026_8 0.00158

0.060173 0.009962 -0.000412 0.00113

0.0_9997 0.00_551 0.q01798 0,001O5

0.05_808 -C.000931 0.00_31_ O°OO137

13.164 2.256 0,643 0.280 0.023 1.30 -0.042 ).009

_.333 2.455 2._51 0.425 0.041 1._1 "0.108 0.026

-_.280 Z.707! 4.512 0.565 0.069 1.73 -0.170 0.0_

-9,763 3.0091 6._52 0.717 0.094 2.00 -0._16 0.0_7

O.CeCO00 -0.006518 0.007276 0,00349 -17.094 3.363 8.049 0,876 0.110 2.40 -0,206 0.104

_.0395_ -0.012566 C.011113 0.00852 -2_.370 3.683 [1.036 1,019 0.108 2.99 =0.098 0.138

0°059501 -0.018_11 0.0160Z6 0.01772 -3h148 _°O01 13o512 1.172 0.075 _.08 0.1_5 0.227

CL: 0.07

o

0.070105 I 0.013193 -0.001520 0.00|69

0.070075 0.006808 _.0010_0 0.001_6

_.069973 0.OOO32O 0.00_116 0.0025r

6.508 3.039 3.084 0,550 0.066 1.88 _0.138 ),034

-_.IT_ 3.26_ 5.1_3 0,696 0.089 2.13 _.t83 ),0_6

--8.898 3.536 7.204 0°819 3.L05 2._ 3.k91 ).089

0.0697]3 -0.003960 0.007973 0.00800 -15.817 3.832 9.614 1.034 3.123 3.05 '0.106 ).t33

0.069_0 -0o010_1 0°0|295¥ 0o0_t052 °_Zo155 _.04_ L2._67 Lo2¥9 0o087 _._2 0o19_ )°259

0.069842 -0°015716 0°010866 0.03199 -20.103 _°3'8 L5._71 L°366 0.027 6.09 0.66_ )°296



TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

V

(o) _ = 0.45;M(1.0,90o } = 0.9 - Concluded

deg _

7 _ deg deg deg de_ deg deg deg deg

c;
-- = 0.074

a

C. _.:_469 C*074178 C.C14777 -G.0C1982 C*CCZ40 7.C66 3*276 3*429 0*623 0.079 2*06 -0,145 O*¢Nb2

4.00 -0.2126 G*07426C C.008072 0. CCU8_3 G*C_273 -0.580 3.494 5.529 0.79) 0,107 2*38 -0o]67 09073

8*00 -6%_72_ £,07#13_ C.001098 0.0C6105 C*00385 -8.165 3.7&6 7*537 0.906 0.116 2.70 -0*157 0.109

12.00 -5.1242 C.073595 -0._0_B99 G.C_8518 Co_1372 -14.968 3*978 10°237 1.169 O*IZ7 3*62 0.020 0.201

c_
-- = 0.078

(7

C, C. 516 G*C78267 _.016611 -_*C_2388 C.G03B6 7,733 3.517 3.864 0.7_3 0°097 2°_0-0.140 OtOS8

6.6(9 -0.C:6_ _.1)7Sl3 _ C._C9666 (J.CC_9_._ L%C5726 0.287 3.703 6.229 0.968 0.134 2.81 -0.1_.2 O,llO

8._]0 -C._6cq C*077678 C._ 3426 :.: "5152 r:.c155g -6.693 3.885 8.831 1.218 0.136 3.65 0.032 0.192

12.0C -q.iCC)d 3.07762q -_*C0161/_ 0.01_I17 _.C259 _, -13.C36 _°094 11.728 1.414 0.070 4.96 0*272 0.283

c_
= 0.08

O. 0.0646 6._80361 _.017703 -0.002503 0°0052b
8.166 3.641 I 4.204 1.79/* 0.108 2.4? 0.127 0,071

_.00 -6.C0_6 0.07967_ C.OIO_44 0.0012_8 0.0106E 0.00) 3.790 6.659 _.0_1 0.[61 S.07 ,o.OT8 O.I)D

6.00 -0.0530 0.079589 C.005223 0,005_94 0.02196 -5. b68 3.965 0,681 1.350 0o109 4.27 0.129 0.264

)+6



TABLE 1.- Continued

CALCULATED _H/k.R_A_wRI'_'_ ..... _w..........A _R HAVING RECTANGIjL-A_ BLADES WITH A !,INFAR TWIST OF -80

+.7_R,1 _ cL ] %deg _- _-

-4.0C 0.0553 -0*000068 0.001124 0*001918 0.00008

-). -0.0047 0,QQ_)193 0,001681 0,001502 0,00080

4.00 -0.0656 -0.000165 0*002360 0*001156 0*00081

(p) _ = 0.50: M(i.O,90o ) : 0.8

. I+o,ot. I. i+I+1.,I.I. I.,_- _ deg deg deg deg deg deg deg deg

c_

6.326 -1.194 -2.825 0.302 !-0.039 -0.84 0.082 0.033

-0,530 -0,873 -0+305 0.100 -0.007 -0.56 .0*005 0.009

-7.522 -0.626 1.942 0.074 0.022 -0.33 -0.077 0.016

B,O0 -0.1256 -0.000151 0*002816 0.001047 0*00092 -14*516 -0,332 4.268 0.256 0.050 -0.07 -0.154 0.034

12.00 -0.1845 0.000123 0.002947 0.001229 0.00109 -21.608 -0*034 6*479 0.417 0.068 0.21 -0*203 0.053

16.00 -0.2422 -0.000129 0.002877 0.001629 0*00131 -20.948 0.253 8.470 0*543 0.076 0.47 -0.231 0.065

20.00 -0.2980

-4.00 0.0619

-_. 0.0017

4.00 -0.0591

8.00 -0.1190

12.00 -0*1779

16.00 -0.Z406

20.00 -0.2909

-4.00 o. UolO

-0. 0.0081

4.00 -0.0526

8.00 -0-1125

12.00 -0.1714

16.00 -0.2290

20.00 -0.2845

-4.O0 C.075_

-0. 0.Ct45

_.00 -0.0_59

8.00 -0.1060

_2.00 -0.16_o

1_.00 -0.22_1

20.O0 -O.2772

0.000031 0.002279 0.002438 0.00170 -36.552 0.598 10.153 0.622 0.075 0.70 .0.242 0.066

%
-- = 0.01

a

0.009942 0.001867 O.O01S&6 00(10009 7.201 --0066. -2.325 -O*ZOI -0.028 -0.449 0*063 -0.022

0.010134 0.001594 0°001546 0.0t)000 0,311 -0,353 0.002 "0,006 0.003 -0.22 -0.023 -0.002

0*009900 0.001383 0.001630 0;00080 -6.653 °0.095 2.433 0,172 0.032 0.03 -0.097 0.023

0*009087 0.0010;[8 0.001900 0.00090 -13.62_ 0*205 4,767 0,353 0.060 0.28 -0.171 0.042

0.010133 0.000322 0.002461 0*00106 -20.677, 0.516 6.995 0.513 0.078 0.56 -0.220 0.061

0.010038 -0,000010 0.003264 0,00134 -27.077 0.784 9.422 0.703 0.102 0.90 -0.260 0*092

0.010433 -0.002652 0*004728 0*00180 -35.427 1.213 10.754 0.715 0.081 1.10 -0.242 0.079

-- = 0.02
¢r

O.O]Lqr)(*6 0.003114 0.000999 0.0009)6 0.092 -0.123 -1.011 0.098 "0.018 .0.11 0.043 0.014

0*020129 0,002008 0.001365 0*00081 1.150 0,|67 0,547 0.087 0.013 0.13 .0.039 0.006

0.020005 0.000903 0.001883 0*00001 -5*788 0*436 2.920 0.271 0*042 0.38 .0.115 0.031

0*019900 -0.000248 0.002529 0.00088 -12.745 0.737 5.260 0.451 0.070 0.64 '0.188 0.050

0*020170 -0. O01796 0.003483 0.1)0107 - 19.756 1.062 7.303 0.608 0.087' 0.93 0*236 0.069

0.020095 +0.003789 0.004779 0.0014,6 -26.95"/ 1.393 9.$49 0.731 0*094 I.ZO 0.256 0.083

0.020259 -0.006593 0.006656 0*00217 -34*334 1.795 1.339 0.809 ).090 1.68 0*250 0.087

%
-- = 0.03

0.029990 0.004846 0.000221 0.00104 9.029 0._15 ,1.272 0.009 0.006 0.25 0.022 0.005

0.030010 0.00_ 0.0009_7 O.O00B3 2.003 0._82 1.018 O.tal 0.022 0._9 -0.059 _.015

0.0_0099 0.000923 0.00189/* 0.00082 -'_'*928 0.970 3.400 0,368 0.052 0.7_, -0.133 D.037

0,03000_ -0. 000894 0.002938 0.00091 -II. 780 1.251 _,830 0.567 O.OB4 1.04 *0.195 O.Obq

0.03C272 -0.003/_75 0.006301 0.00_. 17 -18.883 1.6|4 7.984 0.700 0.096 [.29 -0.2/t 9 _. 07.5

0.030123 -0.000357 0._06030 0.00172 -26.043 1.93_ [0.051 0.021 0.102 1.58 -0.258 3.093

0,030199 I -0.01010_ 0.000_13 0.00297 -3].319 2.352 tl.Ol/ 0.903 0.09.5 |.93 .0.223 3.109

47



TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(p) _-_ = 0.50; M(I.0,90 o) = 0.8 - Continued

rl i i I li111 le.75R, A C_ C_ CQ bCQ, D ac, a0, al, a2, a3, b 1, b 2, b 3,

[ deg _- -_- -_- _ deg deg deg deg deg deg deg deg

eL
-- = 0.04
G

9.967 0.974 -0.720 0.1|6 0.007 0.61 -0.005 0.003
-8.0( 0.0824 0.040069 0.007130 -0.000763 0.00118

2*885 1.213 1_523 0*282 0.033 0.84 "0,0¥3 0.023
-0. 0.0211 0.040088 0.004271 0.0003?8 0.00090

4.0( -0.0383 0.04C241 0.001502 0.001667 0.00085 -4.053 1.508 3.892 0,468 0.062 1.11 -0.151 O.06&

0.01 -0.89@5 0.039908 -_,0012 0.003154 0.00097 -11.027 1.800 6.213 0.639 0.089 1.36 _O.ZlT 0.003

12.0q -0.1586 0°030550 -0.004511 0.004849 0.00135 -18o050 2,101 8,452 0,791 0,105 1.64 -0.252 O.OBT

|0#01 -0.21S4 0.040073 -0.008207 0.007098 0.00235 -25;056 2,495 10,604 0,923 0.111 2.00 -0.246 0.||0

!0_01 -0.2600 0.04007t -0.012871 0.010138 0.00560 -32.188 2.885 12.505 .022 0.103 2.4T °0.|67 0.|39

_-= 0.05

-4.0( 0.0000 0oC50225 0.009961 -0.001944 0.00136 10.952 1.538 -0,144 0.229 0.021 0,981-0.03| 0.01|

3.011 1.753 2,075 0.545 0.045 .22 -0.094 0.054
-0* 0.0282 0.0S0116 0.006185 -0.000418 0.00103

4.0( -0.0326 0.050450 0.002637 0.001195 0.00092 -3.160 2.055 4,399 0.572 0.073 1.47 -0.17| 0.032

8.01 -0.0031 0.049905 -0.001212 0.00_142 0.00111 -10.152 2,331 ,.694 I 0.T30 0,098 l.T2 _0.230 O.OT3

12o0( -0.15171 0.05013] -0.00516l 0.005312 0.00177 -17,081 2.67_ 9.001 0.900 O.IIT 2.05 -0.255 0°099

_8.01 _0.2093 0°04_8_1 -0.009636 0.008090 0.00473 -2_.0_4 3.001 11.226 1,045 0.122 2.51 _0.198 0.180

20.08 -0._6i0 0.04963_ -0.014602 0.011766 O.O|llb -30.87R 3.346 3.477 1.178 0.107 3.29 -0.022 0.199

CL
= 0.06

a

-4.0C 0.8976 0.050439 0.013408 -0.003_19 0.00|6) 12.004 2.119 0.500 0.352 0.036 |.37 -0.06| 0,020

-0. 0.0358 0°060301 0.000654 -0.001419 0.0012_ _.80g 2.326 2.698 0.521 0.063 1.09!-0.129 0.091

4.0( -0.¢257 0.06C084 0.00417T 0.000582 O.OOlO? -2.263 2.571 4.950 0.688 0.08? 1.85 -0.186 0.063

B.Ot -0.0885 O.05qSq3 -0.000_12 0.002927 0.00138 -9.202 2.850 7.194 ).840 O.tlO 2.10 -0.235 0.084

|2.0( -0.14_5 0.05q955 -0.005242 0.005671 0.00368 -16.112 3.lTq 9.601 1.028 0.131 2.55 -0.219 0o129

|8.0( -0.1990 0.059527 -0.009996 0.009203 0.01146 -22.744 3.452 12.139 1.231 0.132 3.3T _0.036 0.212

20.0{ -0.24T3 0.0_9T13 -0.014133 0.013T46 0.02228 -20.fN 3.T13 1,.942 1.$02 0.036 6.1_ 0.304 0.$02

C_= 0.07

O. 0.0442 0.07015 0.011719 -0.002543 0.00224 5,894 2.876 3.457 0.686 O.OBT 2.0_ -0.190 0.051

4.0( -0.0165 0.0T027 0.0063 -0.00015g 0.00322 -1;086 3,117 5.0_4 0,9_I 0,127 2.39-0.1Tb O;09d

B.O( -0.0791 0.06050 C.O00q[5 0.002751 0.00449 -8.233 3.33_ 7,995 1.041 0,145 2.68 -0o189 0.|2(

12.0q -O.131q 0.06_52_ -C.003696 0.006537 0.01499 -14,496 3.58_ 10.890 1,326 0,187 3.76 0,061 0;24_

16.0( -0.1801 0.08972g -0,0077 0.0110 O.OZT|4 -2_.231 3.81( 13.996 l.SlO O.O_S 3.4_ 0.372 0.33

20.01 -0.2283 0.069801 -0.01185_ 0.016368 0.03_14 26 228 4.1_ 16.616 h$23 0 066 • 116 0.$T6 0.34
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TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR IIAV_;G RECTANCL_AR BLADES .W!TH A LINEAR TWI._T OF -8°

V

(P) mR = 0.50; M(i.0,90o ) - 0.8 - Concluded

I I I lll lllC_) CQ bCQ, D a c, a0, al, agt a3, bl, b2, b3,

-5- _ deg deg deg deg deg deg deg deg

%
-- = 0.074

cr

o. 0..485 c,074203 c.c13234 -Co cc2q79 ?._0343 6,436 3,106 3,890 0,785 0,104 2.24 -0,152 0°070

4,00 -0.1 I13 c.073723 _,007675 -o.(_CClC5 (,00701 -0.455 3.308 6,441 1,063 0,153 2,72 -0,147 0,117

8.00 -G.. 666 0,0737C3 0.0026 _,0C_562 0. t'1638 -6.813 3,499 9,355 L,360 0,153 3,72 0,043 0,235

_, C.L54_ C.078_53 0.0]_8 -_.0C3191

4.CC -_.;C29 _.07771q C._095_4 0._Gn291

8.00 -COC569 C.077572 0._46 0.CC4341

%
= 0.078

(7

C,C3655 7,113 3.336 4,590 0,956 0,134 2,hi -0,131

G,01394 0,561 3,500 7,384 1.259 0,157 3,35 -0,039

_.C2363 -5.654 3,687 10,325 l,_q3 0,108 4,45 0,1_2

cL
_- = 0 08

O.L02

0.189

0.Z96

o_ 0.0563 0.07970l 0.015668 -0.003248 0.00749 7.407 3.4|8 4,753 0.98§ 0.136 2.69 -0.127 0.104

q=o( 0.c011 0.079613 O.OlOq30 0.G00523 0.01683 l,O;l 3.600 7.79q 1.32q O.lqq 3.61 =0.00% 0.117

8Joe -0.05_b 0.07qS87 0.005797 0.004689 0.02608 -5.141 3. 795 10.725 1.533 O.OB7 4.73 0.166 O. 317

49



TABLE I.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(q) _ : 0.50; M(1.O,90o ) = 0.9

--_- _ _ deg deg deg deg deg deg deg deg

CL
--= 0

o

-4.0[ 0.0555 0.00011_ 0.002330 0.003207 0.00090 6.382 -1.141 -2.799 -0.323 -0.050 -0.84 0.102 -0.045

-d. -0.0048 -0.000144 0.002838 0.002667 0.00000 -0.553 -0.056-0.402 -0.122 -0.015 -0*57 0.012 -0.020

4.0( -0.0659 -0.000551 0,003479 0.002197 0,00081 -7. 566 -0.606 1.916 0.058 0.018 -0.32 -0.070 0.008

B.Ot -0.1257 -0.000161 0.003840 0.002001 0.00092 -14.561 -0.304 4.248 0.249 0.050 -0.03 -0.150 0.033

L2.00 -0.1848 G.00017; 0.003909 0.002 115 0.00109 -21.677 0.011 6.448 0.418 0.075 0.26 -0.218 0.051

16.00 -0.2426 -0.00006] 0.Q03773 0.002453 0.00135 -29.049 0.305 8.429 0.551 0.086 0.52 -0.253 0*067

ZO.O0 -0.2986 0.000061 0*003104 0.003236 0.00190 -36.693 0.656 10*106 0.636 0.086 0.77-0,267 0.071

eL
-- = 0.01

-4.0( 0.062@ 0.010]14S 0.0@1094 0.002_ 0.00@09 T.ZSg -0.591 _ -2.Zg11-0.218 -0.0)6 -0.47 0.079 -0.03¥

-0. 0.0013 0.009766 0.00271a 0.002706 O. 00080 0.262 -0.33! 0.067 -0.026 -0.004 -0.21 -0.008 -0.313

4.0( -0.0596 0.009584 0.002478 0.002683 0.00080 -6.724 -0.07_ 2. 409 0.158 0.030 0.0_ -0.093 0.015

8.0( -0.1207 0,009924 0.002321 0.003014 0.00089 -13.533 0.22( 4,030 0.358 0,064 0.34 -0.177 0.041

12.0{ -0.1785 0.010324 O.O012ar_ 0.0@3410 0,00107 -20.765 0.575 6.970 0.517 0.006 0.62 -0.240 0.058

16.0( -0.2361 0.01006_ 0.000154 0.004224 0.00146 -28.006 0.884 8.977 0.647 0.096 0.90 -0.267 0,076

20.01 -0.2920 0,010164 -0.001640 0.005595 0.00217 -35.592 1.259 10.705 0.730! 0.094 1.16 -0.272 0.083

c_
: 0.02

-4.0C 0.0663 0.019846 0.004292 0.0022_ 0.00095 8.075 -0.08_ -1.80_ -0o119 -0.027 -0.121 0.059 -0.029

- . 0.0075 0.019054 0.003097 0.002520 0,00080 1.087 0.192 0.538 0.070 0.001 0.14 -0.028 -0.005

4.0( -0.0533 0*019665 0.001965 0.002955 0.00001 -5.885 0.4bC 2.098 0.258 0.041 0._) -0.114 0.022

8.0( -0,1132 0.019865 0.000751 0.003550 0*00089 -12.042 0,771 5.245 0.447 0.073 0.70 -0.190 0.049

12.0( -0.1?22 0.020204 -0.000849 0.004473 0.00113 -19.879 1.114 7.470 0*612 0.096 0.90 -0.255 0.068

16.0( -0.2298 0.020113 -0.002889 0.005?78 0.00172 -27.108 1._8 9.516 0.752 O. lOb 1.28 -0.277 0.088

20.0 -0.2853 0.020163 -0.005691 0.007705 0.00203 -34.503 1.830 11.317 0.827 0.100 1.60 -0.253 0.104

%
--- 0.03

-4.0_ 0.07_9 f.OZqq6 C.005970 0.001_24 0.0010_ 8.976 0.454 -1.277 -O.OIl -0.015 0.2_I 0.035 -0.01_

=0o 0._140 0.0_0_26 C.003q69 0.002075 0.0_003 1.955 0.738 1.030 0.171 0.019 0.51 -0.050 0.004

_.0( -0.046q C.C2q78B C.001q27 0.002966 0.00082 -5.043 0.997 3.3841 0.359 0.053 0.?? -0.136 0.031

_.0_ -0.It_9 C.02986) -0.000111 0.00396_ 0.00092 -12.005 I.)0_ 5.725 0.544 O.OB4 1.06 -0.209 0.05]

l_.O( -0.1687 C.0Z9781 -0._020 0.005_36 0.00133 -18.752 1.601 8.153 0.741 0.I13 1.38 -0.277 0.08_

16.0( -0.2319 0.02_740 -P.0057 0.007362 0.00259 -25.135 1.882 10.686 0.954 0.135 1.82 -0.301 0.12!

ZO.O( -0.27A4 0.0301_3 -C.009106 0.00q673 0.00426 -33._13 2._0_ ll.q_8 0.923 0.102 2.98 -0.227 0.12_



TABLE1.-Continued
CA?C! I ATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(q) _ = 0.50: M(l.0,90o ) = 0.9 - Continued

deg _- _- _- _ deg deg deg deg deg deg deg deg

c_
--= 0,04

--4JOC 0.0817 0.0_0026 0.008205 0.000423 0.00115 9.886 t.O04 -0.737 0.096 -0.001 0.62 0.010 0.008

_0. 0.C203 0.040020 C.0052q| 0.00149R 0.C0088 2.78q ].255 1.523 0.271 0.031 0.87 -O.OT| 0.013

4.0¢ -0.0406 O.C39898 0.002454 0.002769 0.00085 -_.197 1.536 3.877 0.460! 0.064 1.13 -O.Ib7 0.037

8.00 -0.1007 0.C]9802 -0.000457 0.00_225 0.00102 -11.163 1.851 b.208 0.641 0.096 l._l -0.234 0.061

t2.00 -O.lb_l 0.040137 -O.C_LO 0.006129 0.00175 -17.890 2.158 8.685 10.848 0.124 1.80 -0.280 0.097

18.00 -0.2165 0.040133 -C.0_73_4 0.0083]3 0.00338i -25.207 2. 542 10.618 0.993 0.122 2.14 -0.248 0.125

20.00 -0.2708 0.040031 -C.011854 0.011571 0.00706 -32.299 2.914 12.629 1.042 0.108 2.66 -0.156 0.161

= 0.05

-_.01 0.088d 0.05013( 0.010989 -0.C00774 0.00130 10.84_ 1.575 -0.153 0.214 0.016 1.00 -0.021 0.001

-0. O.C2_l 0.0500_; O.O0_t_q 0.000¥|1 0.00101 3.6_1 1.T95 2.068 0.38; 0.044 t.24 -0.095 0.028

9_0i -0.0339 0.05035( 0.003559 0°002321 0.00094 -3._13 2.098 4.395 0.567 0.077 1.52 -0.180 0.0_5

0,0( -0.0945 0.0_985_ -0.000296 0.00_269 0.00126 -10.322 2.38; 6.095 0.740 0.107 1.78-0.247 0.070

12.0( -0.1564 0.05003_ -C.00_5 0.006655 0.00269 -17.031 2.682 9.226 0.958 0.136 2.24 -0.266 O. llB

16o0( -0.2092 0.04972] -0.008669 0.009510 0.00593 -2_.105 3.030 11.255 1.063 0.128 2.69 "0.106 0.161

20.0( -0.2618 0.04_62_ -0.013490 0.01342a 0.01247 -30.980 3.373 13.510 1.189 0.104 3.49 -0.011 0.218

cL
_= 0.06

-8.01 0°0966 0.060432 0.01_412 -0.002168 0.00162 11.879 2.165 0.491 0.339 0.033 1.39 -0.056 0.011

!

_0, 0.0344 0.050323 0.00959? -0.000293 0.00125 8.6_9 2.371 2.685 0.511 0.053 1.55 -0.131 0.032

i

4-01 -0.0273 0.06fi06( 0.005074 0.001727 0.00113 -2.4_0 2.616 4.943 0.684 0.092 1.90 -0.1_4 0.059

8.0_ -0.0000 0.059851 0.000385 0.004133 0.00175 -9.452 2.900 7.213 0.849 0.119 2.t9 -0.246 0.006

I

12.0_ -0.1457 0.059894 "-(].00/_. 0.007088 0.00477 -16,251 3.217 q.6511 1.047 0.138 2.71 -0.205 0.165

10.0_ -0.1995 0.059842 -0.008857 0.010963 0.01312 -22.798 3.500 12.225 1.248 0.127 3.61 -0.018 0.230

20.0_ -0.2481 0._1 -0.012911 0.015731 0.02356 -20.9_4 3°752 14,965 1.300 0.050 5.04. 0.295 0.309

C'

= 0,07

O. 0.04_8 0.07025_ 0.01266_ -0.001384 0.00230 5.732 2.92_ 3.465 0.684 0.092 2.08 -0.1_1 0.056

4gO( -0.C181 0.07040_ 0.007_4_ 0.001101 0.00344 -1.279 3.184 5.855 0.905 0.132 2.46 -0.195 O.OBq

0.0( -0.0791 0.07000 0.002144 0.004301 0.00703 -8.230 3.38_ 8.215 I.I02 0.158 2.97 -0.135 0.154

12.0( -0.1330 0.069605 -0.002585 0.008272 0.01658 -14.623 3.61_ 10.950 1.326 0.140 5.96 O.ObT 0.2_T

16.00 -O.181q 0.06gS00 -0.0(_5 0.0129 0.02742 -_0._11 _.0_@l|3.1R0 1.4@4 0.042 5._0 0.360 0°34S

20.00 -0.2a_ 0=06g$52 -O.OI06QO 0.016566 0.03656 -26.676 4.1S8 t6.Sg6 1.512 0.065 6.90 0.556 0.365



TABLE 1.- Concluded

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -8 °

(q) _ = 050; M(1 0,90o ) = 09 - Conciuded

%i%i%oiocioiaila21a3Ib1[b21--d- _ deg deg deg deg deg deg dog deg

%
-- = 0.074

q., 41_ f.G74166 0.0139 -,_._1741 (._ 365 6.268 3.153 3.903 0.706 0.110 2.31 -0.155 0.066

4.01 -G. 121 _.bT_q3_ _.C¢8666 (_._'1P_6 '_.r_7q3 -O-5 L'2 3°360 6.471 1.066 0.15 _, 2.88 -0ol21 0.131

8.0C -C. 678 n.C7373! 0.0038 _. "5258 _.717q2 -6.q_3 3.546 9.373 1.355 0.147 3.8q 0.054 0.241

_= 0.078

,. r. s_ c.07_345 0.0157 --@._16 c._-7689 7.,_3q 3.382 4.595 0.947 0.134 2.6q -0.119 0.103

4.0c -c. _ _._77637 _.01c556 o.cclq48 c.c1524 0.._45 .545 7.440 1.262 O.lS3 3.51 -0.o3o 0.19_

8.00 -_._581 _.07757q _._c6132 OoOO6_ r,.c2_75 -5.791 3.¥40 !10.363 1°409 O°lO1 4.62 0.142 ¸0.297

c_
= 0.08

o

o. O.ObSB 0.079741 0.016700 -0.001657 0,0090_ 7.285 3.461 4°932 1.022 0.141 2.87 O.llO 0.117

q.O0 O.CO0_ 0.8Tq626 0.011811 0.002290 0.01832 0.971 3.6_l 7.890 1.32! O.lql 3.80 0.008 0.2_

8.00 -0.0537 0.07g_15 O.OOTO90 0.0066_8 0.0Z725 -5.266 3.851 0.783 L.529 0.081 4.90 O.161 0.318

_2



TABLE 2

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WIT}{ A LINEAR TV_ST OF -4°

-4,00 0,0710

-., O*Olgl

4,0_ -0,0321

8,00 -0,0823

12,00 -0,1312

16,00 -0.1774

(a) _ = 0.25; M(i.0,90o ) = 0.7

+ i oI+oo[++l+l+l+l+i++_- _- _- _ deg deg deg deg deg deg deg deg

c_
_- = o.o3

0*030229 0*009375 -0,000907 0*00004 17,307 0*950 -9,561 0,024 0,001 0*32 0.013 0,002

0.0298"76 0*003978 0.000423 0.00073 5°782 1.170 0*675 0,001 0*003 0*40 0o001 0.007

0°029803 -0,001500 0,001790 0*00073 -5,996 1,473 1,997 0,15| 0,007 0,52 -0,010 0,014

0,029766 -0,007297 0,003271 0,00086 -17,755 1,851 3,240 0,215 0,015 0,64 -0,010 0,025

0,029858 -0,014478 0,005223 0*00114 -29,935 2,317 4,205 0,238 0,013 0,73 -0,015 0*0Z3

0*029717 -0,024422 0,000099 0,00163 -42,845 2,t_0 4,752 0*Z24 0,010 0,78 -0*007 0*020

C'
L

-- = 0.04

-4.eG O*OYg2 0.040003 0.1144147 -o.oelse6 O.O010s 10.305 I. ssl -0.146 O.O_ll O. 003 0 . SO 0.4)18 O_lOY

-a. 0.0263 0.040122 0.006870 -0.000130 0.00076 7.938 1.74S 0.929 0.114 0.005 O.Sg 0.003 0.00,

4.00 -O.OZS4 0.03909g -0.000667 0.001721 0.00079 -3_g92 Z.O_3 2.243 0.183 0.000 0.71 -0,007 0.017

8.00 -O.OTS6 t 0.039000 -0.000227 0.003640 0.00088 -15.494 2.395 3.506 0.247 0.015 0.83 -0.009 0.027

12.00 -0.1,44 i 0.03994: -0.017135 0.006061 0.001,0 -27.621 2.033 4.322 O.ZT1 00013 0.91 -0.014 0.0,6

16.00 -0.1702 0.039924 -0.028857 0.009429 0.00180 -40.021 3.s38 5.189 0.265 0.010 O._J)-O.O01 o°Oa3

9. 0,0334

4,00 -0,0136

8,00 -0,0690

t2,00 -0,1180

16,00 -0.1634

C'
L

_- = o.os

0.050035 0.010$63 -O.OOell_O 0.00002 lO,OlS

0.049910 0,000992 0.0_1493 0.00077 -1.980

0*049842 -0.008380 _.003870 0*00094 -13,660

0.049501 -0,013368 0,004693 0,00133 -25*516

0,049636 -0.032016 00010520 0,00224 -3?.SOl

1.311 1.1_7 0.144 0.I)06 0,78 0,4104 OeWil

2.571 2*488 0.214 0.009 0._ -0.004 0.020

2.034 3.769 0*200 0.016 1o01 -0.006 0.029

3.404 4*322 0.303 0.012 1.10 -0.011 0.028

4.063 3.616 0.307 0.008 1.20 0.011 0.029

0. 0,0410

_,00 -0,0117

8.00 -0,0624

12.00 -0,1113

16.00 -0.1562

_-= 0.06

0.013278 -0.001732 O*OO09Z 12.33S 2.916 1.450 0.180 0.007 0.117 0.004 10.014
0.059974

0.069154 0.003524 0.0011J0 0*00002 0°078 3.131 2.734 0.245 0.011 1.08 "0o001 0.022

0,059868 -0.0077491 0,003963 0,00104 -1h663 3,471 4,030 0,312 0,017 1,20 "0,004 0,032

0,059608 -0,019822 0,007211 0,00157 -23,336 3,944 5,150 0,343 0,013 1,31 0,000 0.034

0,05965C -0,034128 0*011460 0,00300 -34,745 4,592 6,109 0,368 0.014 1,44 0,037 0,042

_3



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

I
+.75R, _ cL I %

deg _ [ _-

_. 0.0689 0.069936 0.020406

&.O0 -0.0068 0.070010 u.006065

B*O0 -0.0560 0.069596 -0.006357

12.00 -0*1043 0.069683 -0.019860

6.00 -0o1686 0.069805 -0.035[78

V

(a) _ = 0.25;M(i.0,90o ) =
0.7 Concluded

i+o i+i+i+I+i+i+i+i+_ deg deg deg deg deg deg deg deg

C'

= 0.07

-0.002833 0.00108 16.170 ;.531 1.806 10.229 0.0|0 1.20 0.005 0.020

0.000362 0*00092 2.123 3.686 2.976 0.276 0.012 1.27 0.001 0.024

0.003905 0.00120 -9.710 3.994 4.292 0.342 0._15 1.39 "0.002 0*033

0.007584 0.00205 -21*165 4.470 5*506 0.390 0.014 .53 0*018 0.041

0.912325 0.00432 -32.359 5.097 6.648 0.426 0.011 1.72 0,067 0.050

cL
-- = 0.08

cl

. 0.05T7 1 0.079696 0.0284S8 -0.004.146 0*00151 17.404 4.207 2.978 0.259 0.014 ..36 0.007 0.023

6.0_ 0.0026 0.080121 0.011188 -0. 000150 0.00106 4.306 4.276 3.239 0*307 0.010 1.66 -0.001 0.025

B.O_ -0. 0489 0.079948 -0.004007 0.003688 0.00149 -7.597 4.552 4.587 0,383 0,017 1.61 0.011 0t038

12.00 -0.0971 0.079637 -0.018930 0.00781; 0*00285 -18.953 4.975 5.923 0.653 0.019 1.80 0*055 0.036

16.0_ -0,1402 _.079735 -0.034977 0.013264 0.00691 -29.656 5*547 7,319 0,497 0.004 2.10 0.132 0*068

CL
= 0.09

4.00 0.0108 0.090216 O.016T�S -0. MIO_I O. 00136 6.700 4. I_)! 3.|63 0.156 0.014 i.6T 6.80S 0._

8o0_ -0._412 0.090358 -0.004562 9.003305 0.00209 -5.369 5.115 4.929 0.633 0.019 1.65 0.035 0.047

12.00 -0.0898 0.08975T - 0.01640 0.008034 0.00493 -16,262 5.460 6.669 0.555 0.015 2.22 0.109 O.O?T

16.00 -0.1285 0.089635 -0.03217S 0.014509 0*01392 -26.170 5.916 8.462 I 0.630 -O.OOq 2.01 0.25| 0.103

c_
= 0.I0

a

4*00 0.0306 0.0991_4 0.0241_J -0. 002150 0o00252 9.565

8.0( -0.J327 0.10_463 0.004215 0.002802 0.00333 -2.9_5

12.0 -0.0717 0.09961; -0.013206 0.00863_ 0.00983 -13.6q3

$.S24 4.064 0.467 0.026 1.96 0.032 O.OA'_

5.666 5.388 0,507 0.021 2.16 0.078 0.002

5.q3( ?.216 0.626 0.006 2.6_ 0.213 0.0_



TABLE2.-Continued
CALCULATEDCHARACTERISTICSOFAROTORHAVINGRECTANGULARBLADESWITHALINEARTWISTOF4o

}.75R'
deg

-4.0: 0.0712

- * 0.3185

re.05 -0. :332

8.00 -0.0835

12.0C -' .1328

16.0C -,J. IT90

(b) _ = 0.25; M(l.O,90o ) _ 0.8

%Ico10%oIcIo]i121310102103_ _ _ deg deg deg deg deg deg deg deg

C_ = 0.03

a

O*03DOT5 0.009793 -0,000803 0.00094

0.029819 0.003968 0.000525 0.00073

0.029524 -0.001549 0.001892 0.00074

18.015 0.994 -0.579 0,022 0.000 J*31 _*010 0.001

5.650 1.222 0.666 0,085 0.005 9.42 "0,002 0.008

-6.258 1.532 2.003 0.157 0.010 0.54 -0.018 9.016

0*029917 -0.007407 0.003440 0.00088 -18.C57 1.945 3.251 0,214 0,012 0,67 -0.028 0._22

.029835 -0.014613 0.005530 0.00127 -30.361 2.4[6 4.2_2 0,246 O*Olb 0.T6 -0.023 0.026

0.029645 -0.0"24637 0.008T15 0.002131 -43.35q 3.052 _.806 0.2291 O*OLZ 0.82 -O.OOZ 0*022

-4.0_ 0.0788

-), 0.025;

4.0_ -0.J268

0.0( -0._771

12.01 -0.1261

16.0_ -0.1TIT

_- = 0.04

J.04_38_ 0.014134 -0.001854 0.00100

0.03979_ 0.006684 -0.0000C4 0.00075

U.0_953! -_*O0_80T 0.001856 0*00074

19.189 1.608 -0.307 0,050 -0o001 0,33 0.007 0.802

7.66 1.784 0.919 _.118 0.006 0.61 -0.001 0.010

-4.334 2.076 2.253 0,189 0.011 0,73 -0.016 0.019

0. 03993_ -0.0_8410 O. 003874 _. O0093 -16.054 2.49_ 3.526 0,249 0.014 0.86 -0.027 0.025

0.03991( -0.017383 0.006468 O. 001_6 -28,009 2.984 4.574 0,282 0.018 0.95 -0.020 0.029

0*!3903 d -0.029061 0.0102_3 0.00256 -40.49_ 3.636 5.295 0*273 0._11 1.04 0.0_9 0.026

c_
_- = 0.05

9* 0.0321 0.0491_7 0.010324 -0.00069q O.O00al 9,770 Z._kS7 1.183 0.151 0.008 0.79 -0.002 0.013

4.00 -0.0203 0.047612 0.000731 0.001672 0.00078 -2.387 2.627 2.304 0*222 0.013 0.q2 -0.014 0.022

8.00 -0.0708 0.049951 -0.008634 0.004163 O, 00105 -14.082 3.034 3.800 9.284 0.016 1.05 -0.024 0.029

12.00 -9.1195 0.04_r939 -0.019180 0.007241 0.001?7 -25.880 3.530 4.919 0,321 0*018 1*10 -0.010 0.033

16.00 -0.1643 ; 0.049962 -0.032236 0.011532 0*003/*2 ~37.749 4.174 5.815 0,322 0.008 1.30 0.031 0*032

.i. 0.0393

4.0_ -0.0136

8.0C -0.0644

12.0_ -0.1130

16,0C -0.1570

%
0.06

a

0.059875 0.014050 -0.001568 0.00090 11.976 2.972 1.460 0.185 0.010 0.99 -0.003 0.016

0.059822 0*003129 0.001333 0.00086 -0.388 3.193 2.758 0.254 0.014 |.11 -0,012 0.025

0*059801 -0*008065 0.004315 0.00126 -12.127 3.562 4.092 0.329 0.023 1.25 -0.010 0.038

0.C_5950q -0.020051 0.00T867 0.00224 -23.773 4*033 5.275 0.362 O.OLb 1.391 0.006 0.039

0*059520 -0*034097 0*012659 0.00478 -35.17T 4.653 6.371 0.383 0.011 1.56 0*065 0.047

5_



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

(b) _R = 0.25; M(1.0,90o ) = 0.8 - Concluded

_- _ --d- _ deg deg deg deg deg deg deg deg

cL
-- = 0.07

a

i
., 0,0470 0,06996 q 0,02_726 -0,002630 0,00107 14 312 3,bOI 1,755 0,222 ),012 1,18 -0,005 0,019

_,0( -0,0067 0,07023! 0,006500 O, 000832 0,00101 1,709 3,78( 3.023 0,289 0,016 |,31 -0,009 0,028

8,0( -0, _579 0,069738 -0.006673 0.004358 0,00160 -10,140 4,09. _ 4,389 0,363 0o020 1._6 -0,005 0,038

2,0( -0,1058 0°069598 -0,020020 0,000419 0,00324 -21,519 4,541 5,697 0,413 0,014 1,66 0°037 0,051

16,0( - ),1487 0,06971 _ -0,034892 0.013804 0,00710 -32,412 5,131 7,021 0,4_3 0*004 1,87 0,100 O*OSq

CL
-- = 0.08
a

3, O, 0552 0,07972_ 0,027819 -0. 003867 O, 00135 16,763 4,264 2,063 _, 264 0,015 1,34 -0,008 0,022

4.0_ 0,0003 0,08_14_ 0,010630 0,0002|| 0,00128 3,779 4,354 3.296 0*323 1,015 1,51 -0,006 0,030

S,OC -0,0504 0,08_8 -0,004192 0.004267 0,00223 -7,917 4*66_ 4,747 0.412 O,&20 1,72 0,021 0,0_8

12,0( -0,0982 C,OZg61g -0,01881q 0,008889 0,00490 -19,125 5,03_ 6.214 0,477 0,010 I 1,98 0,079 0,065

16,0( -0,1380 0,080014 -0,034002 0,015073 0,01079 -29,281 S,58] 7.885 0,527 -0,008 2,33 0,172 0,077

, 0,0657 0,089674 0,03717! -0,00541(

4,0J 0,0087 0.09036_ 0,01632_ -0,00061_

8,0 -0,_427 0,090121 -0,00083: 0,004084

12,0 -0,088q 0,089791 -0,016541 0,009456

16,0 -0,123_ 0,08957 -O.OZqZ9 0,01656_

C_= 0.09

.......
O, 0023_ 20,002 5.01 q 2,564 0,3#*0 O* 027 1,6 0*004 O, 034

0,00187 6,223 4,97q 3,68] 0.384 0,019 1,7_ 0,011 0.03_

0,0034_ -5,733 5.16q 5,141 0,464 0,016 2,01 0*065 0,06;

0,0078_ -16,534 5,52 6,826 0,54_ 0,005 2,34 0o143 0,08!

O*Olq61 -24,97_ 5,85 q,4_] 0,6q; -0°032 3,_ 0,3S! 0,12

c_
-- = 0.I0

a

_*e_ O,O19q 0,10037( 0,026771 -0,001483 0,0030S ll°OTq 5.673 3,821 0,308 0,016 l,Sat 0o031 0,03_

8*0_ -0,0329 G.10_172 3,004409 0,003942 0,00646 -2°996 5,69_ 5,770 0,558 0,013 2,42 0*_37 0°08

12,0 -0,072( 0,09967 -0,01018 0.01076_ 0,0176_ -12o32! 5,ql 8,22_ 0.721 -0,020 3°) 0,3_i 0°|!



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4°

(c) _ = 0.25; M(1.0,90o ) =0.9

dee _- _ _- I J I I I I J I_ deg deg deg deg deg deg deg deg

c_
=0.03

-4.00 0.0708 0.03_270 0.010489 -0.00012% 0.00093 17.943 h03g -0.574 0.006 -0.007 0.31 0.011 '0o008

-0. 0.0179 0*030034 0.004590 0*001239 0.00073 5.513 1.279 0.689 0.090 0.008 0._* -0*003 0_008

4.00 -0*0339 0.030016 -0.000975 0.002661 0*00076 -6.4 8 1.610 2.030 0.177 0.018 0.58 -0.025 0.024

8.00 -0.00%9 0.029983 -0*006891 0.006352 0*00099 -10.608 2.005 3*248 0*233 0.016 0.70 -0*066 O.O_D

12.00 -0.1345 O. 029793 -0.016127 0.006671 0*Q0164 -30.831 Z* 475 %.254 0*26% 0*020 0.80 -0*036 0.037

16.00 -0.1807 0*029552 -0*024158 0.010303 0.00310 -%3*855 3.100 4*80% 0.242 0.011 0.07 0*002 0*032

c_
_- = 0.04

-6.03 0.0T76 O.03qMDO0 0.015325 -0.081200 0.00101 20.077 1.641 -O.:P211 O._S| 0,002 0.51 0.0|2 0.000

-O. 0.02**0 0*039625 0.007139 0.000734 0*00076 7.406 1.022 0*926 I O.U1 0*008 0.62 -0,006 0._!.1

4.00 -0.0278 0.040021 -0.000237 0.002451'8 0,000_79 -4_54_5 _,s]L_J z,zg 6 0._3 Q.QZO 0*77 -O_OZ_ O.Ojla

8.00 -0*0788 0*03?989 -0.007956 0*00%906 0*00110 -16.458 2*354 3.$27 O.2TO 0.010 0*80 -0*0%3 0.035

12.00 -0.1279 0.039040 -0.016930 0.007004 0.00204 -20.56Z 3,038 4*600 0.306 0.019 3.01 -0*026 0.063

16.00 -0 * 1731 0.039739 -0.0Z8548 0.012031 O. 00380 -40.q21 3.672 3.405 0.289 0.009 1.10 0.01/* 0.039

O. 0.0300

4.00 -0.3216

0.00 -0.0726

I2.00 -9.1212

16.00 -0.1653

cL
-- = 0.05

0.050015 0.010774 0.0000$5 0.000412 4.651 2._9 1.200 0.162 0.013 0.82 i-0.009 0.016

0*050026 00001231 0*00251'% 0.00086 -2.672 2.710 2*538 0.248 0.022 O.9b "00026 0*032

0*049949 -0.008236 0*005333 0.00135 --14.524 3.094 3.012 09308 0.020 |*Og "0.039 0.041

0*049864 -0.018728 0*000788 0*00267 -26.321 3.5T3 4.970 0.3%9 0.019 1.23 "0.010 0.051

0.049074 _0.031616 0.013633 0.00514 -38*064 %.196 5.974 0.343 0.007 1.36 0.038 0.047

O. 0.0373

4.00 -0.0184

8.00: -0.0663

12.001 -0.1145

16-00 i -0*1371

_-= 0.06

O.039gglO O.OISOTO ,-O,O(X)'_ 0.00092 lhSZl 3.008 1.t_3 O*ltt 0.013 |.00 -0.|13 0.019

0.060015 0.003489 0.002349 0.00101 -0.?86 3.266 2.788 0.280 0.021 1.15 "0*027 0*033

0.059748 -0.00_218 0.003644 0.00180 -12.585 3._1_ 4.124 0.3S6 0_026 1,3Z -0_010 0.053

0.059508 -0.019501 0.009636 0.00352 -24.109 %*072 5.374 0*396 0.015 1.48 0.011 0.059

0*059942 -0*033336 0.015099 0*00723 -35*192 6. M1 6.616 0.413 0.005 |.67 0.078 0.060

_7



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

:. 0.0450

4.0[ -0.0008

8.00 -0. 593

12.00 -0,1068

6.00 -0.1485

(c) _ : 0.25; M(1.O,90_ = 0.9 - Concluded

+I I+0ol+I+l+l+l+I+l+l+_- _- _ deg deg deg deg deg deg deg deg

c_
-6- : o.o7

0.0702¥4 0.021001 -0.001774 0.00113 13.893 3.680 1o775 0.235 0,015 1.21 -0.010 0.023

0.070201 0*006665 0.001989 0,00130 1.210 3.840 3.054 0.313 0.021 1.36 -0.023 0.030

0.07041_ -0.006166 0.005891 0.00257 -10.418 4. ;82 4.409 0.400 0,022 1.57 -0*007 0.058

0.069834 -0.019065 0*010490 0.00523 -21.560 4.575 5.916 0.461 0.009 1.01 0.049 0,073

0.069606 -0.033TT9 0.016401 0.01002 -32.404 5.117 7.2970*474 -0.004 1.99 O. IIT O*OT2

J. 0.0551

_.0_ -0.0018

8.0( -'0.0520

12.00 -0.0401

16.00 -0.13TT

eL
_- - 0.08

0.000136 0.027085 -0.002900 O.O0]LS6 16.345 4.34_t 2.125 0.202 D.018 1.1k3 -0.019 O.OZ9

0.080241 0.010794 0.001519 0.00187 3.293 4.4,12 3.361 0o351 0.017 1.50 -0°011 0.045

0.080043 -0.003850 0.006010 0.00362 -8.335 4.683 4°064 0.452 0.021 1.SAY 0.029 0°071

0.079941 -0.017855 0.011280 0.00T86 -19.103 5.059 6.469 0.52 +, 0.003 2.15 0.103 0°089

0.079747 -0.032334 0.017737 0.01365 -29°058 5.518 8.255 0,566 -O.01T 2.52 0.Z03 0,097

_. 0.0636

*.03 0.0069

8.00 -0.0431

12.00 -0.0880

0.09

0.089_1 0.056577 -0.004119 0.00507 19.2_

0.090207 0.01654 _" 0.000910 0.00313 5.T96

0.090361 0.000047 0°006132 0.00605 -5o814

0.089T14 -0.01_169 0.012094 0.01139 -16.346

5.047 2.T02 0.376 0,027 1.72 0,002 O.Oak5

5.007 3.635 0.432 0.024 1.89 0.025 0.063

$.213 5.399 0.525 0o015 2.20 0.084 0.090

5.509 7.176 0,599 -0.007 2.56 0.166 0.106

4.00 0.0201

8.00 -0.0311

e_
-- = 0,10

0.100226 0.028706 0.000190 O.O0_k9 11.126 5* 742 6.103 O.61T O,OlO 1.01 I 0.06? 0.0(#

0.099835 0.005997 0.006597 0.01160 -2.610 5.691 6°275 0.642 0.004 2.76 0.165 O.U]

90



TABLE 2. Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING _C PA._]GULAR BLADES WITH A LINEAR TWIST OF -4 °

deg

-_.0_ 0.0T26

-_. 0.0190

¢.00 -0.:337

8.00 -0.0855

12.00 -0.1363

16.00 -q.1053

(d) _ = 0.30: M(I.0,90C _ = 0.7

]+ +°l-I +t+l+J+l+lb"]+l+_-- _ _ deg deg deg deg deg deg deg deg

cL
= 0.03

0.03519? 0.008111 -0.000834 0.00008 15.019 0.901 -0.669 0.029 0.000 0.34 0.015 0.000

0.0300**0 0.003555 O+ 000423 0.00068 4.6C6 1.134 0.804 0.114 0.006 0.4? 0.002 0.011

0.029878 -0.00G945 0.001756 0.00068 -5.494 1.428 2,349 0.210 0.011 0.62 -0+013 0,024

0.02?808 -0.005631 0.00318"/ 0.00081 -15.578 1.774 3.834 0.298 0.020 0.76 -0. 020 0.037

0.029949 -0.011335 0.005031 0+00110 -23.924 2.180 5.092 0.365 0+010 0.80 "0+026 0.038

0.029343 -0.018493 0. 007400 0.0_159 -36+832 2.6";'0 5.996 0.349 0.013 0.-97 -0,019 0.034

-4.00 0.0001

-_. 0.0263

4.00 -0.0269

8.00 -0._788

12.00 -0.1298

16.00 -0.1782

%
= o.o4

0.040363 O*OlZZqQ -O.OQlql01 0.0000_ 16.152

0.043130 0.005?32 -0.000155 0.00072 6.294

0.039973 -0.000196 0.001666 O.O00TO -3.e7s

0.039042 -0.006376 0.003523 0.00084 -13.930

0.039501 -0.013433 0.005771 0.00117 -24.225

_.059690 -0.022318 0.008780 0.00187 -34.771

1.4_l 0.313 0.075 0.001 0.51 0.019 0°007

1.6g_ 1.105 0.160 0.000 0.70 0.004 0.015

1.972 2.641 0.253 0.013 0.84 -OeOO9 0.028

2.317 4.140 .342 0.021 0.93 -0.016 0.041

2.719 5.421 0.38T 0.018 I.¢HI -0.022 0.04.2

3.259 6.429 0.402 0.01_ 1.2| -0.007 0.042

i. 0._332

4.0C -O.02GI

8.00 -0.0722

12.00 -0.1230

16.00 -0.1711

C'

--_: 0.05

_.050040 0.000002 -0.000803 0.00070 8.003 2.260 1.41& 0.206 0.010 0.92 0.003 0.019

0.050075 0.001261 0.001363 0,00074 -2.253 2.520 2.932 !0.297 0.01_ 1.06 0,003 0,032

0.049867 -0.006449 0.0037C0 0.00092 -12.304 2.857 4.443 0.38? 0.023 1.21 0.012 0.04_

0.049572 -0.014924 0*006385 0.00134 -22*472 3.269 5*772 0.437 0.020 1.33 "0+016 0.040

G.049656 -0.025037 0.009810 0+00234 -32.763 3.812 6.900 O+4TO 0.021 l.*dl 03011 0o055

4.0_

8.00 -0.0655

12.0_ -0,1161

t6.00 -0.1637

C_L= 0 06

0.0407 I 0,060057 0.012900 -0.001813 0.00091 9+73k 2.1_3 1.?'b_ 0.253 0.012 |.L3 Ot_tOT 0.026

-0._1_2 t _.0_21_ 0.00545_ 0+0009C3 0,00002 -0+6_1 3.077 3.226 0.342 0.017 1329 -0.00_ 0.036

0.059890 -0.005830 0.003715 0.00106 -10.682 3.396 4.740 0.432 0.024 1+43 -O+OOb 0.049

0.059668 -0.015635 0.006026 0.00168 -20.726 3.811 6.142 0.490 0.022 1.50 0.002 0.057

0,059779 -0,026957 0.010757 0.00319 -30.745 4.352 7.395 0.531 0+010 1.78 0.048 0.066

_9



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

). 000489

4.00 -0.0062

8.00 -0.0309

L2.00 -0.1091

16,00 -0.1558

(d) _ = 0.30; M(1.0,90o ) = 0.7 - Concluded

%i+°oi+l+l+l+i+l+l,i,._ deg deg deg deg deg deg deg deg

cL
ffi 0.07

0.070669 0,017380 -0*002987 0*00113 11.462 )*670 Z.1_5 0.323 0+016 1o42 0.000 O*03Z

0.070097 0,006314 0.000293 0000093 h033 3.b31 3.525 0.387 0.019 lo52 0.002 0.040

i

O. ObgbbO -0*004566 0.003574 0*00127 -9*08g 3,923 5+056 I0e476 0*024 $*b7 0,002 0.054

0.069556 -0.015579 0,007112 0.00224 -18.975 4. 333 6*553 00_0 0,029 1087 00035 0.073

0.069795 -0,027945 0o011732 0.00324 -200670 q. 853 70900 0,604 0,011 Z.16 00109 0.005

O* 0.0$61

4.00 0.0013

e*O0 -O.uS16

12.00 -0.1023

16.00 -0.1458

cL
_- : 0.08

O.OTg$2g 0.023_03 -0.004177 0.00131 13.5115 **.054 2,483 O._g 00020 1.&l 0,00_ 0.033

0.080104 0.010012 -0.000693 0.00114 2.819 4.210 30164 0.440 0o021 1.75 0.005 0.0_3

0.079991 -0.00243q 0.00_257 0.00169 -7.362 _480 5.400 0°J5_33 D. 02(_ 109_ 0t022 0.063

0.079912 -0 o OL/J,O O, n0750 0.00406 -1607_4 4+843 ?°Z85 0°671 0.024 2.33 00095 0.099

00079713 -0.027333 0.012788 0*01061 -26.19Z 3.299 8*863 0.720 00001 2.77 0o2_ 0°121

_* 0.0472

4.03 0.0103

B.O0 -0. 437

12.00 -o.og20

0*009706 0.030047 -0.005750 0*002_

0.090627 0.015350 -0.001433 O*O01bT

0.090172 0.00064_0 0.002783 O*OOZ_7

- 0.09

14.10& 4.769 3.033 0.463 0.033 1.08 0.014 O,04Hb

5.218 4.842 4,176 0.492 0.028 1.96 0.017 00050

-5.524 5.021 5,042 0_607 0,028 _.27 0.069 0.081

0.08gl50 -0.0126_ 0°007831 0°00811 -1&.931 5.350 7.705 '0o73) 00016 2.7; 00181 0,1|6

O. G.0744

¢.00 C.015q

8.00 -O.Q3d8

cL
= OJO

0. (]9_.518 Q.035795 -C.COo_TC 3.0046_ 17.749 _.133 3o597 O. 4,76 0.0/,6 2.02 -O. 100 0.013

0.0945g_ Q.018t41 -0.0018_ O.OG_O_ b.lll 5,X09 _,. R58 0.545 0.052 2,16 -0.I11 D.OI5

0.09_713 0.002834 0. J0£784 0.3_419 -_._6 5.Z74 6.302 J* (>0 _ 0.056 2.39 -C,06B C.04_

6o



TABLE 2+- Continued

CALCL_LATED CHARACTEFdSTICS OF A ROTOR IIAVING RECTA,';G[,q A;< L%LADES '_,qTII A LSNEAR TWIST OF -40

I

_e.75R' >' I %

-4.0: 0.0n31 0.05044_

-_. 0.J184 0.02989_

_.0( -0.0346 0.02969c

8.0[ -0.0866 o.oz�.t.t2

[2.0< -0.1377 0.0z995_

16.09 -0.1865 0.02992(

(e) D_ = 0.30: M(1.0,90O _ = 0.8

+1%t+o l++1+1+1++1+1+Y _- --_ dee deg deg deg deg deg deg deg

cL
_- = 0.03

0.008218 -0.000.t33 0.00o!6 14o97B o.,55 ]-_.693 0.020 -o.oo.t 0.36 o.o15 -o.oo5

0.00554"t 0.000333 0.00068 4.461 1.105 0..t88 0.119 0.007 0.49 -0o002 0.013

-0.00.948 0.001855 0*00068 -5.67_ 1o489 2.355 _.218 0.015 O°b5 -0.023 0.02b

-0.002655 0.003321 0.00002 -15.795 1.850 3.866 0.312 O.02b 0°81 -0.033 0.091

-0.011399 0.00526't 0°00118 -26.212 2.288 2.140 0.3601 0.025 0.93 -0°040 0.042

-0.0187/.3 0.008012 0° 00193 -37.078 2.810 6.091 0.367 0.019 1+04 -0°020 0.039

_= 0.04

-/*.04 0.0794 _.0/*2222 0.012219 -O.001T6a 0*00096 16..t13 1o539 -0.350 0.0¥1 0o003 9.5_) I OoOl/* Ool_b

..... 0._2§2 0.0"_0021 0.00586 -0.00003't I 0°00071 6.119 1.'t5_ 1.09/* 9.166 0.010 0.72'-0.002 O.01't

_*OC -0.3261 C.0397/.9 -0.00_2't2 O.001.tTt O°O00.tO --/*.117 2o03_ 2.652 0.263 0.018 0.87-0o021 0.031

8.0_ -0.0602 0.039't�.t -0._b/.53 0*003696 0*00089 -_/*.19_ 2.40_ /*.179 0.350 0.029 1.03 -0.030 0*0/*6

12.0C -0._51_ _.0359't6 --0.015621 0.006_19 0.00_35 --24o_50 2.84| 5.503 0./*09 O.02b |°16 --0°032 O°O/*B

I

16.0_ -0.1't�'t G.0395't.t -0.02235a 0._00385 0.002/*'t -35°0?9 3.354 b°5/.3 I 0./*|7 0.017 1.31 0.002 0.0/*8

c_
_- = 0.05

!. 0._5_9 0.0490Zd 0.0001119 -0.000.t:10 0.0007'tl 7..t_l 2.311 1./.04 0o21,_ 0.013 0.94 -0°002 0.02_

_.0 -0._ 2).6 0°04<)83, 0.00109/4 0.00L5;_2 O*O00.t6 -2.545 2.38 209/*9 0.30(J 0.021 1*10 -0o016 0o05- _

8.0 -0..)738 0.0/.98b -0.00_90 O.O03qZ_ 0° 00100 - 12.614 2.9_ 4.490 0._0_ 0.031 1.2_1 -0°027 0.051

12.0 _0. ].2/.3 0.04996 -_.0151_1 0.006_29 0 • 00_.69 -22°71_ 3.39_ 5.6't/* 0.45_ 0.O27 L./*_ ":0_0L3 0.051

16._ -0.1723 0.0/*953 -0.02505_ 0°0_.060 _. 0.003/*7 -33.02_ _._9_ .t.068 0.48.t I 0.02[ I..61 0.03't 0.06!

eL
_- : o.o6

. 0.0392 "_.05995. _ _t°OL2/*/* _. -_°00t/*$4 0.00009 _./*q_ 2.90_ I.T3T 0°264 0.016 1.11 -0°003 0°02_

_.0( -_.3149 _.0b002_ _.00_19 0.001_G4 0.G0086 -0.9)9 3.14_ $.251 0.356 0.0;_3 1._ -0°016 0.04(

S_OI _0.06.t3 C.05903_ -0.006_ O.OOdk_05 _*.001.24 -_*to023 3.4dl4 4°1109 0°4S2 0.031. I..S( *O*O|T 0*0S_

12*0_ -0.11TT4 0.06000; -O.OtS.t.t 0.007396 0.002/*] -_0._5_ 5.$_! /*._l| O.SILll 0.021b 1.? 0._21 O.Qq_

lb*O_ -0.|645 O. 059_?" -0.0261i.t_ 0.011754 O.O03tt -_0o90_ /*. 42_ 7°1b3_ 0._1 0oQ_[_ 1olp q)*,Qlr_ _N_

61



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

V

(e) _R = 0.30; M(i.0,90o ) = 0.8 - Concluded

,I+°oI+l+l+l+l+i+i+l+_- _ deg deg deg deg deg deg deg deg

cL
-_ =o.o7

J, 0,0669

4,00 -o,ooTg

8.GO -0,0605

|Z100 -0o[100

;lSoO0 -0,1SS7

0,07019] 0,017436 -0,002762 0o00|11 11,359 3,52T 2,102 10,320 O,OZO loab2 -OiOOb 0,G32

0,07036_ 0.006084 0,000517 0,00104 0,7_0 3,72_ 3,S72 0,606 0,026 1,57 -0+013 0,0_6

0*0_9_1 -0.006T3_ 0.003949 0.043167 _9,373 I 6.0_| 5.159 0.5@2 0.030 I.'13' -0,,001 0._

0.0_H12 -0.0151,I+ 0.007151 0,HHI -|9*13_I %041_ @+TI6 0,51! e,01+ |elN llt4_l

0.0_13 "0.01+S60 0.011"141 o.ellel4 -II.141 4elll I.IMI4 0,615 lell4 •,41 l•lll I._I

o. 0°0351

4.00 -0.0007

8,_ -0°0532

1Z°O( -0, L026

16.0( -0,1661

CL
-- - 0.08

a

o,oeo116 o,oz3o_t. -o,oo4.o26 @,oo|$5

0,o8_16o G.ooq639 -o,ooo199 0,00137

Q.O7999g -o,oo2661 0°003¥65 o,oo161

13,31o 6, |59 2,516 0,385 o,o26 1,67 -o+oo? o,I)9

2,632 6°289 3,923 o,_61 o,027 1,83 -o,oo2 o,o5_

-7°656 6,_7 5,567 o,l, sl o,o21 Z,la o+nu9 o,OY_

O.0801Zl "_.01430 0.0113+_ e.00?II+ - ll.IPl_ I_IIIM 1_4_I 0+11_ |.6PIT |*+J_+_ _++I_) +_I_

0.07+713 -0.026++3 0.01+_1 l*Ol_ll -I"J*1401 S*Ill 11,.41'I @*_I -41 I311'I I.M @ MI i @*_lll

., =

,, 0,065J

4.0o 0.0c85

8.00 -0.04+6

LZ,OG +0,3905

g. c.c753

4.c( 0._179

12.0, -G.0534

CL
-+ = 0.09
(7

0,08936q 0,030125 -0,005402 0*00296 15,6_k. 6,1116 5,1L02 O°6qP; 0,039 1,ql7 0,4R1 O*OSSb

0.090279 _,016685 -0,001L6 0,00266 4,536 4,885 6,686 0,51'2 0,037 2,19 0*063 0,078

0,090130 0,000635 0,003520 0,00604, -5°686 S,086 6°082 0,6_ 0*025 2,69 0°107 O,X05

9,0B9"795 -0,011817 0°0092]0 0,01258 -14_,623 5,38.1 8°2|3 I 0o731Y -0,000 3.13 0*267 0,169

,+

_-= 0+I0

C.09_67o 0.036_&8 -0,C0580_ O.OOT_C 17o93B 5.222 4._28 _._7_ 0.0_ 2.23 -_.OBl 0,0_1

0.094625 0.01_363 -O._OGgI4 0.00877 6.50_ 5,17[ 5o_88 0.690 O.07b 2.52 -0.061 0.0_6

0.09_113 0.9_0891 C,_1327Q O.O_b_6 -7.26_ >*_9; I_+353 I*16_ -9.9_6 5.27 G.26_ 0.27_

62



TABLE 2.- Continued

CALCUI_TED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF _o

6 5e;i -5-

(i) _ = 0.30; M(1.O,90o ) = 0.9

u- _- _ deg deg deg deg deg deg deg deg

c_
= 0,03

-4.0C 0.0718 0*03010_ 0.00802_ 0.000042 0*00085 14.878 0.98; -0.678 0.020 -0.000 0.3_ 0.021 -0.005

-_* 0.0175 0.029641 0.00414( 0.001301 O.O0067 4.313 1.21 J.T�I 0.118 0.009 0.51 -O*OOS 0.011

4.0_ -0*0354 0.029996 -0.00.311 0.002647 O*O0069 -5.820 1.551 Z.374 0*234 0.023 0.69 -0.034 0.031

8.0( -0.O879 0.02973_ -0.00503_ 0.004213 0.00087 -16.066 1.01] 3.865 0.332 0.034 0.05 -0.052 0._9

12.0( -0.1392 0.029915 -0.010806 0.006333 0._150 -26.557 2.36_ 5.143 0.381 0.030 0o_ -0*050 0.056

16. O( -0.1800 0.029057 -0.0181_ O* 009379 0.00274 -37.470 2._1 6.131 O* 306 0.020 1.10 -0.020 0.054

c_
-_- = 0.04

"-4.0 0.011116 0.04_21_ 0.01Z050 -0.001050 0.0009 16.59 1.58, -0.],41 0.07_ 0.004 O.&( 0o016 0.80]

-0. 0.0240 0.03975; 0.006379 0*000747 O* 0007 5.891 1.781 1.099 0.161 0.013 0.74 -0.008 0.0_1

4.01 _*0292 0.03990" 0._0331 0. 00260q 0.00072 -4.318 2.10 d 2.673 0*202 0.027 0.9| -0.035 0.031

8.01 -0.0017 0.03775_ -d._5070 O* 0_69] 0._102 -14.505 2._ 4.184 0.381 0.037 1._ -0.050 0*036

1Z.Oq -0.1328 0-03993- _ -0.01306; 0.007344 0._192 -24.808 2._3 5*523 0.435 0.032 1.24 -0.0%6 0.065

lb*O_ -0.180' 0.03992! -0.021836 0.011052 0.00361 -35.325 3.419 6*642 0*441 0*018 1._ O*OOb 0.0671

c_
-- = 0.05

c,

O* 0.0305 0.0494V,7 0.0092613 0.000051 0.00077 7.479

4.0_ -0*0230 0.049996i 0.001636 0=00243Z 0*00081 -2.808

/

8.0_ -0.U756 0*049769 -0.006068 0*005042 0._131 -12.951
/

/

12.0_ -0.1259 0.049920 -0.014535 0.008232 0.00255 -23*050

16.00 -0.1729 0._9953 -0.024420 0.012562 0.00527 -33.153

2.351 1.412 0.Z10 0.017 0._ -0.012 0._3

2.653 2.972 0.331 0.029 1.14 -0o035 0.0_3

3.002 4.506 0.%30 0.033 1.32 -0.0_ 0..4

3.439 5.926 0.493 0.032 1.$2 -0.021 0.07|

3._7 7.222 0.523 0.018 1.74 0._ 0.005

= 0.06

_* 0.0375 0.059930 0.013055 -0.0_831 0._019 9o188 2.956 1.T_9 O*ZT3 0._1 1*2| -O_LG O.MI

4.00 -0.'J168 0.059143 0.003554 0.002123 0*00098 -1.32; 3*19_ 3.263 G*374 0.030 1.37 :'0.034 0.0_

8.00 -0.069; _.059662 -0.005518 0.005276 0*00179 -11.378 3.533 4.850 0.470 0*034 1.58 "0_036 0.071

12.00 -0.1185 0.059911 -0.015123 0._09019 0*00306 -21.210 3.056 6.398 0*563 0.032 1._ 0*026 0.099

16.00 -0.1_9 0.059_4 -0.025984 0.013923 0*00756 -31.027 4.4Z6 7*0200.506 0._9 2.11 0.0_ 0o_1
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

_, 0,0451

4,00 -0,0101

S,O0 -0, .618

12,00 -0,1114

lb,O0 -0,1555

(f) _--_ = 0.30; M(1.0,90O ) = 0.9 - Concluded

deg deg deg deg deg deg deg deg

eL
-- = 0.07

o

0,07_474 0,017861 -0,001903 0,00114 11o037 3,590 2,124 0,332 0,026 1._ "0°021 0°036

C*070043 0.00650 0,001653 0,00134 0,306 3,766 3,594 0,425 0,031 1,63 -O*02T 0*056

0.070363 -0,004142 O. 305394 0,00268 -9,615 4.101 5°260 0,542 0*034 1,90 -0,002 0,086

0,069570 -0,014780 0,009785 0,00582 -19,326 4,438 6,902 0,625 0,018 Z,22 0.065 0.L11

0,069503 -0,026363 0,015288 0,01061 -28,643 4,8T¥ 8,$88 0°667 -0o004 2°59 0,179 0,126

)* 0,0531

4,00 -0.0G25

S,O0 -0.0542

t2,00 -0,1023

16.00 -0.1427

cL
= 0.08

0,080217 0,02335B -0,003046 0,00174 12,940 4.217 2*SbO 0,406 0,032 !,73 -O,OILG O,_T

0.089243 0.010061 0.001041 0.00207 2.093 4.351 4.010 0*500 O.03T 1.93 -O*OOS 0.072

0,083082 -0*001981 0,005434 0*00434 -7,B_,7 6,607 5,706 0,6)J 0,0.31 2,26 0,05]. Oe_O7

0*080116 -0*012553 0.010708 0.00969 -16,761 4,917 7,803 0*756 0,007 2,8_ 0,175 0,]L53

0.079603 -0,02_611 0.q16782 0.01678 -25,562 5.275 9.'/'38 0,783 0.030 3.4_ 0,329 0,$60

O. 0.0643 0.089694

4.0 0.0076 0.090223

8.00 -0.0445 6.090241

12.00 -O.O883 _.089724

• .CO O.C2Q_

t2.O0 -G.O)AI

c_
-- 0.09

q

G.030730 -0.004184 O, 00930 IS.515 6,_0 3,321 0,549 0,0_5 2.14 0,t32 O,|T!

0.015311 0,00O440 0,00468 4.370 4,927 4.701 o.631 0.039 2,44) 0,070 0.|07

0.001631 0.005588 0,00604 -5,667 5,114 6.377 0.713 0,019 2,T8 0,151 0o142

-0,0099241 0.011799 G,01625 -14,214 5. 360 8,655 0,843 0,017 3.51 0,319 O,|TT

cL
-- 0.095

q

_. _/.,_ O.?Q6 0.67_ 2.63 C.C39 0.972

7.017 '#.92 ) [ .u75 ._.34 _.037 0.125

G.127 Z.IL) _. 62_ _.44 9. I';7 ).2'_
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAYING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4o

'-4.01 0.0736

-J. 0.0187

4.0_ -0.0356

O.O_ -0.0892

12.0_ -0.1418

(g) _-_ = 0.35; M(1.O,90o ) = 0.7

1-°1-I-I-J-I-I'l-l"deg deg deg deg deg deg deg deg

c_
- 0.03

cr

0.03004 0.00695q -0*000735 0.00082

0.03010; 0.00329q 0.000/*2T 0.00063

0.02993] -0.000455 0.Q0J71! 0,0043_b_

12.867 0-83q -0.756 0.034 -0.001 0.31 0.017 -O.D01

3.778 1.091 0.g26 Oo]LS] O*OOq 0,33 0.001 0.017

-5,1'2 b3lJ Z*_l? 9_Z3r_ G.917 9.]] -0.91,7 _,_

0.02985] -0*0043/*8 0.003096 0*00074 -14.053 1.703 4.398 0.39 0.027 0.61 -0.020 0o05)

0*030014 -0.008998 0.006i_9 0.00103 -23.127 2.083 5*027 0.468 0*028 1.04 -0.036 0.039

16.0(] -0.192q 0.02962_ -0.01/.632 0.007090 0.00155 -32,385 2.511 7.181 0.510 0.029 1.11 -0.020 0.06/*

2 _.o'J -0.Z411 0.02953 -0.022159 0.0|0284 0.00248 -62.460 3*065 6*036 0./*95 0.020 ]L.Zql 0.010 0o0_18

%
-- = 0.04

-4.(K 0.0810

-. 0.0258

4.0_ -0.028g

8.0( -0.0825

12.00 -0.1353

16.0_ -0.1859

2_*00 -0.2335

_* 0.0330

4*0( -0.0220

8.0( -0.0759

12.0( -0.1_i5

16.0( -0.1788

20.0C -O. 2ESS

O. 0°0406

4.0¢ -0.0150

6.0C -0.0691

12.0C -0.1_6

16.00 -0.1712

20*00 -0.2_3

0.04006 0.0|0/*15 -o.o01Tr3 O.O00q)4

0.040214 0.005378 -0.00018g 0.00067

0.0/*0033 0.000260 0.001553 0.00066

1/*.370 1./.13 -0.|79 O. _ 0.00) O*td 09im| 0_107

3.182 l._ 1.280 0.213 0.012 O.K 0.004 0.0_3

-3.792 1.9|| 3,024 0.))4 O,ozQ 0._ -0.01_ 0o09_

0.03987; -0.00/.920 0.003384 O.OOQ80 -12.689 2.263 /**744 0./*49 0.030 1.14 -0.02/* 0o069

0.039509 -0*010660 0.00350_ O*O01|S -21.750 2.603 6.292 0,525 0.029 1.2q -0.020 0.066

0*0397/*_ -0.017748 0*008280 0*00184 -30*?57 3.082 7.630 O*_S 0.030 1._ *0°006 0.0_/2

0.0397/*! -0.026685 0*012078 0.00331 -60.472 3.658 8._45 0*566 0.016 1.4,4 0*043 0*070

_= 0.05

0.03013C 0*008063 -O*O00q_3 0.000T6 6.603 2.201 |.6/.2 0.276 0.013 1.0_ 0°000 0°e30

0.050133 0.00161C 0.001210 0,00072 -2.435 2.464 3*363 0.393 0*023 1.23 -0.006 0.0/.6

0.0/*9888 -0.00486g 0.003487 0.00090 -1h334 2.78 5.092 0.509 0*032 1.60 -0*013 0.066

O*O_g62g -0.011853 0.0060/*3 0.00134 -20.300 3.158 6._81 0. S88 0.031 1*57 -0*013 0*0#6

0*049818 -0.020112 0*009305 O* 002/**2 -29*341 3.636 8.099 _*k_l 0.028 1.76 0.023 0.003

0.0/.9811 -0.03018| 0*013776 0.00S/.8 -38.437 /*.19i 9.325 0.4_3 0*008 2.06 0.106 0*0_Jll

eL
_- = 0.06

Z*T82 2.02q) 0.)44 I 0.010 I.L_ 0.101) 0.037
0.0/.318 0.021440 o._ 8.032

0.o6o234 o.oo3613 o.ooo676 o. ooo82 -1.05] 3.o2i 3.7o8 o.633 0.026 1.5o -o.ool o.o_5

0.0_9910 -0.004233 0.003423 0.00106 -9._80 3.321 5./.40 0.568 0.033 1.67 -0.008 0.073

0.060/*98 .-_. 012_0 0.0(_50 0*00166 -18.343 3.716! 7.377 0.710 O* 031r 2.00 0.01-9 0.102

0.0_975_ -0.02_637 0.010239 0*00615 -27.701 /*.156 8*632 0.714 0.022 2.16 0*060 0*103

0.059664 -0.0_2233 0,0iS/*3; O*OOqT9 -36.327 4.6_1 10.221 0.'_5 '0.00_ 2.65 O._P I0.1_

6_



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

+d+'I

). O. 04.83

4,00 -O.OOTT

8.00 -0.0625

I2.00 -0.1163

lb.O0 -0.1625

_70.00 -0.2000

(g) _ = 0.35; M_L0,90o ) _ 0.7 - Concluded

1 I [ I I I I [
c L cb CQ [ bCQ,D [ C'c, I a0, I at, [ a2, [ aa, [ 61, [ 62, %,

_- _ I [ [ [ [ I [[-_- deg deg deg deg deg deg deg deg

cL
_- = 0.07

0.070033 0.015539 -0.003063 0.00124 9°633 3.371 2.653 0,419 0.025 1. aun 00010 0.0_

0.070488 0,006292 -0.000041 0,00097 0.309 3.593 bo084 0._,1 0.030 1.77 0*002 0o_62

0.069651 -0.003005 0.003196 0.00133 -8,646 3,84_ 5.79Z 0,6Z8 0,03_ 1,95 0_007 0_02

_.069655 -0.012267 0.006693 0*00276 -17.371 6°220 7.536 0.729 0.032 2.23 0.055 0.106

_o069507 -0.022186 ).011237 0.00827 -25.841 6o641 9.359 0.021 0.012 2.71 0.196 0.162

0,069620 -0°030533 0.0|7297 0.01896 -32.800 6°960 12,0(_ 0.920 O.OTO 6.21 0.601 0.196

O. 0*0367

4.00 0.0002

B,O0 -0.0550

'2.00 -0.1056

b.O0 -_.1453

!0.00 -0.1732

c_
-- = 0.08

0.079661 0.0203_1 -0.006356 0,00186

0.080_7 0.009698 -0.000918 0.00162

0.01993_ -0.000951 0.002779 0.00197

11*261 3 * 91_ 2*940 0.309 0,033 1 * M 0_4033 ).057

1.926 6.167 4.560 0.612 0*038 2.07 0.013 ).073

-T.165 6,397 6.220 0.T07 0.03_ 2029 09046 3.098

0.079897 -0.011188 0.007091 C,00663 -15.639 4.164 8.166 0.838 0.028 2.72 0.169 3o138

0.079761 -0.0190_6 0.012771 0.01836 -22.492 6°978 L1.073 1*008 0.063 6.29 0.612 _.227

0.079620 -0.02_077 0.020394 0.03651 -27.5_5 5.199 4.585 0.971 -0.230 6.T0 0.964 3°130

O. C.062_

4.o0 O.CG50

8.00 -C.0508

C.0g45l} O.CZ_64W -?._]ObOz9

C.0_755 O.Olt_{4 -0.00[?18

c_
-- : 0.084

o"

O.OOZ'#5 12.338

O. Oc]ze9 2.1;1;J

+,;. :,0 { 3_ -e. 3bL:

4.Z95 3.393 0.502 0.049 Z.CO -0.103 0.023

4._/7 4.989 0.59b 0.058 2.18 -0.122 0.0_0

4._49 0.652 u.677 6.067 2.4L -'.L07 O.O&9

0.0676

4.00 0.0105

8.00 -0.0457

c_
_- = 0.09

O.OBqSg2 0.026826 -0°005021 0.00_01

0.0897_9 _.014180 -0.001780 0.00_7

0.089561 _.002016 0.002536 0.00591

13*60_ 6*620 3*695 0.660 .068 2.27 O*_4H_ 1.g81

3.833 4.725 5.324 9.788 ).055 2.53 0.005 )o110

-5,617 6. gO0 _.g03 0.845 ).061 2.80 0.153 ).139

66



TABLE 2,- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

0 75R'

'deg

-6.00 0.0736

-_. 0.0182

6.00 -0.0364

8.00 -0.0902

12.00 -0.1430

I6.00 -0.1961

IZ0.00 -0.2417

-6.0( O.OI_T

- • 0.0250

4.00 -0.9299

8.00 -0.003¥

12.00 -0.1363

16.00 -0.1811

_a.00 -0.2341

0. 0.0319

6.0( -0.0233

8.0( -0.0773

12.0{ -0.1294

16.0( -0._798

•?}.0( -0.2_Sb

(h) _ : 0.35; M(1.0 ' 90 o) : 0.8

I +c'+1+I+1++l"i"7 -_- _ _ deg deg deg deg deg deg deg deg

cL
-- = 0.03

a

C.030403 0.007139 -0.000638 0.00081 12.906 0.912 -_*781 0*038 -0.000 0.40 0.018 O.OO0

0.029991 0.003320 0.000_5 0.00062 3.690 1.146 0.903 0.155 0.011 O._4b -0*004 0.019

0*029829 -0.000436 ! 0.001821 0.00062 -5.273 |*qJ*3 2.686 0*204 0.tl23 0*75 -0.029 0*039

0.029833 -0.004355 0.003223 0*00075 -14.224 1.788 4o417 0.405 0.035 O.S_, -0.066 0.057

0.030005 -0.009037 0.005055 0.00112 -23+352 2.183 5.905 0.405 0*036 1.10 ,0.053 0.065

0.029533 -0.016660 0.007473 0.00190 -32.041 2.613 ¥.267 0*525 0*03_ 1.26 "Or02 _, 0.072

0.030030 -0.022471 0.011123 0*00330 -42.59g 3.193 8*17? 0.500 0.016 1.42 0*026 0.064

2=0.04

0.040434 0.0105115 -0.0ei689 0.00092 16.3_k0 I*MI@ -0.314141 0+103 0+003 0*6T O.O;_O 0o1100

0.040131 0.005353 -0*000059 0.00066 5.1_58 1.707 1.262 0.219 0.013 0.83 *0*003 0*0;*6

0.039908 0.000224 0.001685 0,00067 -3,965 :l+. 987 3_026 O_ 36__ IDy 026 1_0), -0_, 02b 0.046

0.039847 -0.006976 0.0035/.6 0.00085 -12.897 2.331 4.769 0.665 0.03 _) 1.20 -0*042 0.065

0.040003 -0.010808 0*003814 0.00137 -21*913 2.738 6*365 0.540 0.038 1.30 -0*042 0.073

0.039653 -0.017790 0.008797 0*00260 -31.204 3.178 7.727 0.59: 0.033 1.5,1_ O*OOb 0._3_

0.039_9 -0.026637 0.012989 I 0.00_98 --40*632 3.740 8.835 0.579 0.013 1.78 0+068 0.002

cL
-- : 0.05

cr

0.03010"/ 0.007909 -0.000120 0.00075 6.638 2._rI] 1.626 0.103 0,020 1._,0 -0_e02 09Wl3

0.030004 0.001507 0.001367 0+00076 -2*648 2.531 3*370 0.403 0.030 1.20 -0*023 0.053

0.06985_ -0.004977 0.003696 0.00101 -11.573 Z,lST1 5,1_6 0,526 _I.04JL _p47 -0.035 0.07;1

0.05_18| -0.011987 0.C06_'6 0.00189 -20.454 3.282 6*780 0*612 0*037 1.70 -0.015 0.000

0.049721 -0.0201',2 0.009974 0.00381 -29.550 3.715 8.244 0.657 0.023 1.SS 0*044 0.100

0.04968_ -0.029932 0.01/',900 0.00765 -38°536 , /*. 2_5 9.613 0°864 0.001 2.20 0 • |/_9 0°i07

_* 0.0392

6.00 -0oa165

8.00 -0.0210

12.00 -0.1225

16.00 -0.1798

_0.00 -0.2152

cL
_- - o.o6

0.060261 0*01134,9 -0.001706 0*00092 7*lSO 2*llSS 2.011 0*I199 0.015 hit -OeiO3 0.i_1

0.06_232 0.003447 0.000864 0.00008 -1.295 3.100 3.723 I 0.468 0.036 1.55 -0.0i9 0.060

0.059541 -0.006395 0.003894 0.00131 -10.277 3.391 5.480 0.385 0.041 1.75 -0o02+ 0*08;I

0.060084 -0.012474, 0.006939 0.00278 -19.005 3.805 7.219 0*683 0.037 2.0_ 0.022 0.106

0.059736 --0.02_1_,0 0.011(;78 0.00721 -26.131 4.166 9.384 0.825 0.017 2°&2 0.1.41 0.152

0.059851 -0.031740 0*016794 0.01243 -36.137 4.719 10*633 0.775 "0.018 ;_.98 0._'85 0.162
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF _o

_. 0°0469

6.00 -0.0097

8.00 -0._637

cL ] %

0.07_32! 0.015464 -0.002924 0.00122

0.07006_ 0.005935 0.000219 0.00110

0.07304( -0.003085 0.0035.*1 0*00198

-j

(h) _ : 0.35; M(l.O,90o ) = 0.8 - Concluded

_- _ deg deg deg deg deg deg deg deg

%
_- : 0.07

9,419 3,656 ]l 2,449 C%431 0,031 1.65 -0,006 0,049

0,052 3*64.4 4,080 0,533 0,037 1.03 -0,012 0.069

-0,832 3,952 5,091 0.656 O_04;t 2.08 0.006 0,097

12.0J -0.1159 0*070394 --0.01205 0,007**07 0.00537 -17,053 4,310 8,009 0.01? 0,032 2.60 0,102 0,166

16.00 -0.1619 0.069754 -0*021829 0.012379 0*01089 -25*732 4*¥00 9.&91 0*850 -0,002 3.0S 0*252 0,167

20.00 -0.1977 0,069SZd -0,029..31 0.018712 0*02199 -32,401 4.9"/'1 12,493 0*926 -0*092 4m6_ 0,642 0.202

3. 0.0594

6.06 -0.0016

8.0( -0.0558

12.0C -0.1056

16.0C -0.1415

?0.0_ -0.1725

O. 0.0600

_.0@ 0.0037

8.0_ -0._'513

12.0@ -0.0973

cL
-- : 0.08

0.080230 0.02U365 - • ]0 004209 O.O01g? 1.1,078 4,068 2,972 0.$32 0,042 1.II4 -0,000 OoOl_

_.080229 0.009376 -0.000625 0.00182 1.61.* 4,222 4.5;83 0,633 0,046 2.17 0,017 0,090

0.080317 -0.000956 0.003280 0°00339 -7,293 4.4';15 6,377 0,746 0,041 2.48 0,063 0,120

_.079713 -0. 01096c/ 0.008022 0.0_966 -15.b*.1 **.781 8,444 0,877 0.01? 3.0_ 0.216 0.174

0.0797S1 -0.0175',3 0,0|4229 0.02229 -2)..856 /(..982 11,565 1.03).-0,097 4.9(] 0*679 0,239

0.0}'9685 -0.023508 0.022010 0o03834 -27.4..1 S. 25q 1.*.738 0,986 -0*23T 6.,91 o.,, o._63

%
-- = 0.085

0.08..71_ 0.023035 -0.00483.* 0.00281 11.963 **.!18! 3._00 0,601 0.0**9 2.10 0.018 0o@T|

0.085..5_ 0.01171** -0.001076 0.00303 2.6).8 6.53; 4.g75 O.T21 0.05.* 2.*.2 0.050 O.IOq

0.08519 d 0.000**37 0.003226 0°00521 -6.636 **.'l**b 6.bCJ1 C.001 0,038 2.74 0.11_ Oal_'i

0.08460_ -0°008967 0.008576 0.01668 -14,126 **.959 9,180 0.98"/ -O*OlO 3.75 0,407 0.22_
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING HP_CTANGULAH BLADES WiTH A LINEAR T'WqST OF 4 °

8.75R'

deg I

-4.00 0.0730

-). 0.0174

*_.00 -0.0375

8.00 -0.0914

12.00 -0.1444

16.00 -0.1951

?0.00 -0.242¥

-4.00 0.0799

-_. 0.0239

4.00 -0.0313

8.00 -0.0851

12.00 -0.1370

(i) _ = 0.35; M(1.O ,000) : 0.9

_- _- _ deg deg deg deg deg deg deg deg

_ 0.03

0.033107 0.007620 0.000164 0.00079 12.806 0.941 -0.702 0.028 -0,001 O.q<) 0*025 0.006

0,029798 0.004001 0.001359 0.00062 3.555 1.182 0.908 0.154 0.014 0.58 -O*OOT 0.016

0.029565 0.00_263 0.002654 0.00063 -5*459 1.479 2.685 0.292 0.029 0.78 -0.0_ 0.0_1

0*029812 -0.003655 0.004129 0.00081 -14.422 1.843 4.422 0.424 0.046 0._ -0.069 0.005

0.029989 -0.008330 0.0061,1 0,00140 -23*598 2.239 5.973 0,511 0.046 1.17 -0.0711 0.079

0.03_134 -0.014152 0.008844 0.00264 -33.005 2.693 7.292 0.548 0.032 1,37 -0.036 0*037

_.029955 - 0,02180 0.012819 0.00492 -42.816 3.224 8.293 0.521 0.012 1.5_ 0.040 0.079

cL
-- : 0.04
c

0.043216 0.011219 -0._@0393 0*0009¢

5.039983 0.005981 0.000764 0*00065

_.039600 0.00_861 0.002569 0.00068

14.211 1.525 -0.396 O*Oqle O.OOS 0.68 0.022 0.003

4.$80 1.748 1.270 0.220 0.019 0.85 -0.010 0.023

-4.198 2.025 3.030 0.355 0.034 1.05 -0.044 0.049

0.039810 -0.004306 0.004538 0.00093 -13,132 2.387 4.780 0.487 0.030 1.26 -0.067 0.075

0*039982 -0.01_133 O* 007001 0.00183 -22.169 2. T9i 6. 390 O* 577 0.048 1.48 -0. 061 O. 093

16.00 -0.1832 G*039364 -0.017002 0.010298 0*00372 -31.419 3.214 7.784 0.623 0.034 1.71 0.003 0.106

_,.0: -0.2307 0.039338 -0.025683 0.014930 0.00090 -40*755 I 3.750 8*987 0.600 0.008 1.93 0.090 0.099

C'

=0.05

3. 0.0305 0.049896 0.006329 0.000019 0.00074 6.203 2.310 1.632 O*ZO? 0.023 1.12 -0,013 0.033

_.0' -0._249 0.04970_ 0.002070 0.002315 0.00079 -2.921 2.578 3.378 0.419 0.039 1.32-0.044 0.058

8.00 -0._788 0.049806 -0,004347 0.004794 0.00129 -1h836 2.927 5.144 0.550 0.052 1..T_ "0.059 0.003

12.00 -0.1308 0.05J112 -0.011289 0.007811 0.00276 -20.696 3.328 6.833 0.644 0.044 1.83 "0.021 0.112

16.00 -0.1806 0.0_9628 -0.019247 0.011743 0*00337 -29,704 3,7&S 8.341 0.695 0.026 2*1010*033 0.125

•_.00 - ). 2256 _*049616 -0.028734 0.017026 0.00968 -38.544 4. 243 9.812 0.684 0.005 2._ O* 171 0.125

J. 0.0376

_.05 -0.0182

8.00 -0. 724

2.00 -_.1236

t6*O0 -_.1747

;0.00 -0.2146

_L-= 0.06

0.060220 0.011860 -0.000923 0.000_1 7*630 2.901 2.031 0.]161 O.OSZ 1.41 "0.e|0 0,042

_.060150 0.003974 0.001883 0*00102 -1.579 3.153 3.743 0.487 0.04_ 1.61 :-0.041 0.067

0.059685 -0.003745 0.004925 0.00183 -10.51] 3.455 5.533 0.616 0.050 1.06 "0.030 0.099

0.059997 -0.011726 0.000331 0*00426 -19.207 3.841 7.307 0.720 0.039 2.221 0.032 0.134

0.059917 "-_.C_O _.3_._ C*00913 -26,750 4.174 9.493 0.862 0.008 2.86 0.166 0.180

0.059759 -0.03C264 0.019021 0.01428 -36.038 4.608 0.862 0.788 0.028 3.17 0*297 0.157
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

4.00 -0.011§

B.O0 -0.0648

12.00 -0.1R59

6.00 -0.1614

20.00 -0.1966

_. 0.3537

4.00 -0.0030

8.00, -O.JS6T

12.03 -0.1052

16.00 -U.1395

_0.00 -0.1734

O. 0.0593

4.00 0.0029

8,00j -0,1_513

12.00 -0._94[

cL cb

0*0448 0.070117 0.015759 -0.001979 0*00125

0.070077 0.006438 0.001322 0.00142

0.070346 -0.002367 0*004952 0.00311

(i) _ = 0.35; M(I.0,90o) = 0.9 - Concluded

_- _ deg deg deg deg deg deg deg deg

cL
-- = 0.07

9.067 3.496 2.458 0*_60 0.038 1.69 -O.02Z 0.052

-0,241 3.702 4.130 0.556 0*046 1.gl _0*02T o*rml

-q*011 4.016 5.996 0*694 0.047 2.25 O.OOg 0.121

0.069601 -0.011373 0*009230 0.00666 -17.636 4*329 7.851 0.801 0.029 2.65 0.100 O.L_8

0.069752 -0.02_462 0.014645 0.01297 -25.642 4.689 9*904 0.074 "0.012 3.31 0.275 0.108

0.069666 -0.027738 0.020935 0*02/#06 -32.178 4.g53 12*728 0.g26 -O.lOS 4;83, 0.630 0.205

cL
-- = 0.08

0.060303 0*020816 -0o003211 0.00232

0.080482 _.010041 0.000616 0,00279

0.080109 -0.00_229 0.004959 0.00547

10.008 4*12_ 3.047 O* 54_ 0.052 Z*O_ -0.e02 0.070

1.404 4. Z96 4.691 0.672 0.056 2.32 0.016 0.108

-7.457 4.5_2 6.531 0.785 0*030 2.72 0°097 O.ES5

0.079578 -0.009740 0.020205 0*01204 -15.592 4.783 8.&81 0,917 0.007 3.38 0*255 0.204

0.079713 -0.015596 0.016518 0.02506 -21,503 4.969 1|.913 1.035 "0.114 5.23 O*ke| 0.239

0.079610 -0.022392 0.0Z4105 0.03898 -27.624 5.Z81 14.873 0.982 "0.227 6.66 0.031 0*|65

cL
-- = I,.085

a

0.08468| o.oz34o9 -o. 003604 o.oo4zg

0.085409 0.012375 0.00042C 0.00513

0.085298 0.001424 0,005175 0*00838

11.576 4*390 3.584 0.6i! 0.066 Z*40 0.050 0.||4

2.479 4.§74 5,156 0,771 0.055 2.65 0.079 0.138

-6._35 4,781 6,941 0.85B 0.032 3.06 0.1_2 @*178

G.084696 -0.006755 0*011057 0.01045 -13.594 4*959 9.646 1.027 -0.036 4.31 0*677 0*245
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAt'_ BLADES WiTH A LINEAR l'Wl$i' OF -40

@ "_degSR' \ C_L I CD_ _CQ

-*,00 0.0S42 0.00025!

-Q. -0.0019 -0.00000

_.0( -0.O_el -0,00029:

g.o¢ -c.115c -0.0cc4g:

12.c( -c.1725 -0.0001c,

(J) _._ - 0.40; _'_(1.0, 90 O) ; 0.7

deg deg deg deg deg deg deg deg

C.00¢793 Q°CCI_21 0.0flC90

0.00_955 0o0011_a ¢.000_4

_,G01280 fl*001£_4 0.C000£

7.8fi7 -fl.8]] -2.061 -0.1_; -0.01_ -0.41 0.9'2 -0,015

-0._71 *0._6 -0.096 -0.020 -O*_Ol -0.2_ -0.00_ -_.002

-8°362 -0.20_ 1.064 0.00_ 0*014 -0,1] -0°05_ O.01Z

C.001408 0,001187 0.00099 -16.207 -0.020 3.830 0.214 0.029 0.07 -0.107 0.022

0,001150 0.001_91 0,00119 -Z)*_q5 0.209 5,872 0,347 0,0') 0,29 "0,1_Z 0.0)3

16.0C -0.2217 0*0G0|2: -0,00009T 0,002352 C.0015_ -33.725 0.65E 6°064 0.353 0.034 0.43 -0,143 O*02g

20.0( -0.2737 -0.C00150 -0.001260 0.003397 Q.O01Q_ -93,200 1,00_ 7*796 0,361 0.029 0.55 -0.131 0°028

C'

= 0.01

-4.0¢ 0*0611 0,010339 G,002031 Q,OCOI]7 0,00053 8.9_3 -0.27_

-0. 0.004_ 0.010014 0.001153 0°001187 0°00084 0.864 -0.03;

4,0( -C.0_13 C.009775 0°000297 0,Q¢1_92 Q,QO08_ -7°198 0.24_

9.0( -C.1060 C.000037 -0.C00812 0oCC2016 C°COOgT -15.314 0.553

|2.0( -0.1630 0.010¢2T -0.002103 0,002944 0°001|9 -22.863 0.86_

16.0{ -0.214_ I 0o009581 -G.004522 0,004011 0.00152 -_2.851 1°221

i

20.0( -0.266) ¸ 0,005512 -C*007_96 0,00572] 0*00109 -41o305 1.637

I--4.Q 0 O.O_T_

--G. 0.011_

4*001 --0*0q4_

9.00 --0,1012

12.00 -C*1594

_6.CO -0.2077

20.0_ -0.2_88

cL
-- = 0.02

o

-4.0C 0.0750

-C. 0.0154

4.00 -0.0318

8,0C -0,0943

12.9( -0.1477

16.0( -0.2000

20.0_ -0.251_

-1*151 -0.017 o0.010 -0.18 0.0]! -O.Oil

0.28: 0.032 0.004 -0.00 -0.018 0.001

Z,_56 0.156 O.OLg 0.18 -0,06_ 0.010

4*163 0.272 0.033 0*3T -0.109 0*02T

6.154 0._96 0.045 Q_50 -0*_54 0*08_

7.324 0.412 0.030 0.71 -0*14g 0.0_5

8.375 0.429 0.035 0,|5 *O*|3T 0_0)5

0,_20013 0.003805 0°000117 0.00011 10.134 O,2]LO -1.269 -0.024 -0.006 0.10 0.021 IO*OOT

0.020077 C.COIBB2 0*000_86 0.00085 2.ClC 0*502 0*664 0,094 O.oog 0.29 -0.027 0.005

_o01_8_ -C°_00125 0.0_1694 0*0_015 -6*042 0.179 2*6_ 0.2_8 _._2_ 0.47-0o076 0*029

0°0195_0 -C.002112 0°002_07 C.cocg5 -15.9_3 1.066 4.643 C._46 0*039 0*66 -0.129 0*050

0,020110 -_.005054 0,003_92 0,¢0119 -22.3)_ l°950 6,)36 0.427 0°044 0°841-0,151 0.0)6

0.0|973 -¢.008472 0,00S54T C.0015_ -_0.901 1.g16 7.832 0.464 0.046 1.01 -0.158 0.041

0,019789 -C,013078 0°007885 0.00210 -39.844 2,272 8,948 C.485 0.040 1o16 -0.144 0,039

CL= 0.03

0,03002_ 0,00_212 -0,000_51 ©,COlOt 11._69 C.T83 -0.84_ 0.092 -0.001 0.40 0.00| -0.00]

0,03_0T 0.003193 0.000435 0.00087 _.1_9 1.04_ 1,061 Q.159 0.014 0.57 -0.0_8 0.009

C.00C0201 0.0016q_ 0,00086 -4.887 1.311 3,0_2 0.281 0,027 0,76 -0,08 0.0220*0;5985

I

0*020627 -0.003052 0.003030 0.00096 -12._21 1.6131 S.046 0,412 0.044 0.95 -0,137 0.035

C,03_14_ ~C.007085 0.004737 0.C0122 -21,Q_7 2.001 6.759 0.490 0.049 1.13 -0.161 0.040

C*fl2_eS_ -0.01±90 _.006862 0*00168 -29.529 2*395 8.308 0.350 0.05 1.31 -0,165 0.046

0.02_8g_ -C*O1TTO2 0.OOgTB5 0.0024_ "38°248 2.0T6 g.5_4 C.56g 0*04_ _*50 -0,_42 0.047
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

-4,C0 Q,QJ2J

"0, G.0255

4*001 -Go031C

8.00 -O.O|T4

12.C_ -¢.141C

16.00 -C.1;71

20.00 -C.2431

-4.00 OoO|gg

-0. Q.O32t

4,00 -_.0241

8,00 -C.080)

12.0C -0.13_2

16.0© -Q.1867

°4.0¢ C*OII_

-0. Q.040)

4.00 -Co0|70

8.C0 -_*Ql)_

12°C0 -0.1272

16.00 -0oi787

20*GO °_.2_2]

-4.00 @*lCl4

-O* 0.0484

4.00 -0.0C93

8.00 -C.C666

12.00 -O.llq3

16.00 -0.163e

20*CO -G,l_q6

cL Cb
Y

(J) /R _ 0.401 M(1.0 ,90o) _ 0.7 - Continued

_ deg deg deg deg deg deg deg deg

_L 0,04

_o04C_74 [,_09_4) -O,fl_lt92 ©_DDlI_ 12.634 1,3S0 -C._01 0.111 O,O05 O._9 -C.O08 O._D1

©,040348 C.GOSQ92 -0.0_0211 C°COOqC 4.390 1.600 1.476 0.227 0,019 0.87 -0.0S1 O.O1)

C,Q_OI_5 _*COCI_5 O,OGI_B| O,GOG|B -3,T27 1.|61 $.4Z1 0.34_ 0,032 1.Q5 -0.099 0,02_

0.039e]1 -C.00_447 0.0¢]26S ©.CQI01 -11.68) 2.161 S°446 0._77 0.0_9 |.25 -0.146 C.038

C.04014e -¢.GOSSC? O*OQ_)e4 _,_013] -lq,eTO 2°_47 7,102 0,_5 Q.O_ 1,_ -0o1_ 0,0_ I

©,C4CITC --C.C2_._C O,OC?OSI 0.0021] -27o]_] 2.922 9°3|3 0.700 0.067 .77 -0.179 0,065

C.O_OCI_ -C,021_41 0,011_8 C.C031_ °36o_7_ _°_4T 10.166 0.6_4 0.0S1 |,8_ -0°11_ 0.061

cL
m= 005

0.050;1_ 0.01213_ -0.0©29)2 ©oC013©

C,C_0_14 0.007_12 -O*CCIC$_ C.OOOq7

13.9_3 1.929 0o061 0,183 0.011 0.99 -0.021 0.007

S.6_0 2.161 1.914 0.299 0.025 1.16 -0.067 0.017

-Z*55e Z,_lO 3,ell 0,407 0.036 1.3_ -O.llZ O,OZ4

C.O)CCS( -C*O0];_'/8 G* OC]3(]6 G. C01(]9 - lO, 5"_2 2.7|1 5.842 Go543 0.05_4 |.55 -O* |S4 0.043

(]*0S014| °0.00_345 0.0_S_49 0.001_ -IB*_66 _.087 7.61_ O_l_2S 0*060 l*'/_ -0.170 0.0_1

C*04_q1! -C*_161_3 0.CCB986 Co¢0281 -26.83C 3._91 9.328 0,70) 0*063 2o01 -0.1'4S 0.066

C.04975| -0.02417? 0.0132_4 C°C07)7 -34.947 )oq_4 !1.0|2 0o78_ 0.06_ _.44 -O.OSS 0.081

: 0.06
_r

(7,@1_1_C _._11141 -0.0_',16_ _]*001_,I 15.$_1 2._Z6 0.5_11 C*_61 0.017 I*_l -O*O**O 0.011

C*0_043"/ C*OlCeS§ -O*OC_O)O (_.COIII 6._2_ 2.73) 2._90 0.)78 G.O]) 1._6 -0.08_ 0.021

_,060405 _,C040)7 0.0C_469 _.C01_2 -1,_ Z,_IZ! 4,227 G,47& I O.O_l 1.63 -O,IZ9 0.027

O*Q_OI61 -C*002_2_ 0.0C]1_2 _,0012_ -9.397 _,256 6 * :_"_2 0.610 0.060 1.86 -O*ISO 0.048

C,OeOlOi -C.C0_59_ 0,0_18_ _,_019_ -17,_29 3.619 8,0_0 0.708 0,06_ Z,O$ -0,16_ 0,060

©,_5q6;_4 -©*_24S_7 0.015C7_ Q_@ISg_ -)Z,464 4.)}0 1_.5_7 ;,,039 0.06$ ].6S O.lTl 0.162

%
-- = 0.07

@*e¢_?ll 0,@_14t0 -O,OCSlY5 _.aOZt7

G*OTOlO? G*CI4_Q -G*GC3I_ C*COI_

G,OTO]_ (,Q06)|¢ -O*_O_gi Q,QOII7

C.06911_ -_*001206 0.00284! _.O01S3

16*CSQ 3.090 1.151 0.]72 0.031 1.t3 -0.0_ 0,01_

e.2_9 3.29_ 2.q20 0.469 0.0_2 1.77 -0.106 0.02_

-0,08© 3._27 _.7_0 0._73 0,Q54 1,_ -OoI_B 0,036

-§.25) ).?73 6.672 0.691 0.070 2.1B -0.153 O.O_S

0.069101 -C.6C_143 0.0C6_S_ _*00511 -16.067 4.108 8.740 0.840 0.088 2.S5 -0.110 0.084

0.069_ -_*0|5_$0 0.011420 COC1704 -22°_J1 _*)_6 t2.716 |.138 0.056 3.86 0.192 0.1_7

0.0_0_| -C°C21006 0.017e17 _o0)213 -2e.5C_ 4.622 LS.088 1.271 0_9_S _e8 0.495 0.23_



TABLE 2.- Continued

CALCULATED CHAP_ACTEPJSTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

-_.00 0.1109

-0. 0._524

_.00 -0°)O56

8.00 -0.(627

IZ.O0 -0o1146

-4.00 0,1162

-0° ¢*0_70

4,GO ¢.QCOI

O*OQ -Go0405

12.00 -C*0_06

16o_0 -C°l_61

!20.00 -0°1793

V

(j) _ = 0,40:M(I.0 ,90o) = 0.7 - Concluded

_ _- _ deg deg deg deg deg de_ deg deg

cL
-- = 0,075

a

17.'_93 3.647 1.3_4 0.459 0.030 1.80 0.0_ C*C54

9*222 3*594 3*006 0.$71 0.060 l.q2 O.CI9 C.CTC

0.543 3,788 4.932 0.74** 0.054 2.21 0.029 0*106

-7.685 4.026 6.752 0.847 0.051 2.64 0*048 0*131

G,0746|6 -0*008800 0*006563 0*00037 -15.2BC 5*330 8.$89 1,015 0.032 3.O_t O*2]B O*lg9

0.074848 0.025122 -0.006882 0.00232

0.016807 0.016534 -0.003018 0.00173

0.075206 0.007828 -0.000832 0°00153

0.014605 -0.000711 0°002557 0.002ll

cL
-_ : 0.08

0,07971) O.allSIl -0.007744 O*QO]ll

C,079736 C,018899 -0.0C4439 0.00521

C*07_$13 G,C09e_4 -0.0©1C17 G.a04_

0.075210 0.00_704 0.00)411 C°01$2]

11.46| 3.772 1.756 0.455 0.042 [.�L -G*QI4 G*QZl

_.78_ 3.887 3*63] 0.607 0*063 2.11 -0.134 0*026

2._54 _.042 5°5el C.761 O.G$B 2°]$ -0.131 0.04_

-5.62_ 4.196 8*5|| 1.147 0.127 $.44 0,09] 0.155

¢.07560e -¢°002916 0.0¢8927 G,QZ?�3 -L1o667 4.4141LI.R65 1.57_ 0.0Z4 5.04 0,347 0,2_4

C.079661 -¢o00_9_ 0.014393 0.03636 -|9.41t 4.709 [4.5_3 1.397 0.067 6°19 0,669 0.2?3

C.07969| -C°©17006 0.0_0297 0.06446 -Z$.©91 5.0?6 L6.921 1.3)7 0.]67 ?.6) 0.57) 0.255
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TABLE 2.- Continued

CALCULATED CBAP_CTER.!STICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -40

deg

V

(k) _Q_ : 0.40; M(l.O,90o ) : 0.8

_- _- _ deg deg deg deg deg deg deg deg

cL
--=0

o-

-4.CC C.O_e C,000091 C*000899 0,@_laqG 0o9009_

-0. -C.OCI_ -C.OCO00! C.COlllO 0.001_09 0.000_4

_.0( -0,09el °C.C0032} C.001389 O.O011eC C°COOB_

T.86C -O,Tg9 -2o121:-0,15? -0,C18 -0,4 0,050 -C,015

-0,235 -0,505 -0,133 -0.0301-0,00l -0°26 -0,006 -0,002

-$,356 -0,233 1o854 O°Cq8 0,017 -0,04 -0°051 0,017

8.0( -C.114_ -0.00020_ (:*001452 0.001300 O.GOOqq -16,200 0.066 3.647 C.225 0,034 0.14 -0.10% 0o028

I 12.0( -0.172_ 0.0¢0421 0.0_1¢70 0.CC1602 0,00120 -2].545 0*405 5.<)22 0*364 0.051 0.30 -0.159 0,041

14.0( -0.2223 0o000154 -O.COCCeT ¢°002_02 0.00198 -33.844 0,764 6.900 C°363 0°039 0.40 -0.156 0.030

_G*O( -0.2149 -0,G_0152 -C,C01247 0,003_4_ 0.00210 -43.380 1.122 7,635 0,372 0,033 0.61 -0.141 0,020

c_

-4.0I C.0613

-¢. C,0¢4!

4.CI -C.Q_I9

8.00 -C.1C81

12.C( -0.1_9_

1_°0_ -0°2156

-4.00 C.0481

-0. 0.C11_

8.00 -C*lCl_

12.00 -0.|_88

16.00 -G°_C¢4

20.00 °C.2!qm

-4.0( @.0747

-_. 0.0180

4.0( -¢.O)e*

8.C( -¢.0041

12.0{ -0.1401

C.010177 C*002124 0*001_05 0,00013 q*Cl4

C.OCqq81 C*_01295 0.GC1252 C.COCg_ 0.866

C.0¢9734 C.00C388 0,001_1 O,_OQB_ -7,229

0*000068 -0.000420 0.002126 O.cooq7 -15.C78

0,010324 -C.001802 0.0_3_6 0oC01_0 -22,5Cq

C,00999_ -0.00_532 0.004192 0,0019_ -32,5)9

C.OCqqS_ -C.C07762 0.006184 0,C022_ -_1,_3_

C_ _ 0.02

C.020,10 0._03000 0,000316 0,¢00q7

C.0_0C27 C.COIq41 O,O_ICC9 C.CC088

C.Ol_l_ -C.000056 0.001788 ¢,C0005

-0.273 -1,714-0*090 -O*OL2 -0.16 0*037 -0.011

¢*_26 0.247 0.C32 0*004 0.03 -0*017 0.002

0,30_ 2,2_g 0.1_2 O,OZ2 0.23 -0.063 O*OZl

0.620 4.273 0.205 0.040 0.44 -0.122 0.032

O,q6_ 6.349 0.433 0.097 0,_ -0,171 0.046

1.328 7.356 C.423 0°044 0,77 -0,1_2 0o03_

1,76_ 6.494 0,445 0,040 0.93 -0.144 0,039

lO,lqq 0*308 -1,207 -C,022 -0,006 0.14 0.023 "0.007

l,qT_ 0._61 0.63_ 0.096 0.010 0.31 -0,029 0.006

-6.1C2 C._4Z 2*e40 0,225 O,OZT 0*_2 -0.075 0.025

C,020381 -C,002195 0.002769 C.000g6 -13,94; 1°105 4.60) 0.364 0,046 0.75 -0.134 0.037

C.0_0_62 -C.QC_3CO 0.004C42 C.CC123 -21.468 1.518 6.777 0.502 0°063 1.00 -0.162 0.05

C.010784 -C._08547 0°005801 ©,00171 -31.136 1,923 7,852 0,401 0.040 1.08 -O.ITO C,042

0.C10661 -¢.013085 0,008310 C°0025_ -40°055 2.361 9.0_g 0.511 0.0_4 1.25 -0.144 0.049

cL
_- - 0.03

11.331 0.63( -o*Bql 0.042 -0.001 0.42 0.010 -0.002

3.120 1.10] 1.033 O°lb2 0,016 0.61 -0.041 0.010

-4,98_ 1.3g_ 3.02? O*2eq 0.033 0.60 -0*006 0.023

0.0]0001 G.006277 -0.000502 0.00105

C,030140 C.C03237 0.000560 0.0008_

C.C_906_ C*_0C042 0,0¢18_4 C.¢0086

C.02q803 -C.©03228 0.0C3175 C,COOq8 -13.C77 1.722 4.978 0.609 0.048 I.CO -0.143 0o036

0.0209_8 -C._07008 O.CC_e7 ¸ C.00130 -21.345 2.064 6.76Z 0._76 0.055 lolq -0,172 0.044

16.0( -C,2Clq! 0.020802 -¢o0t1733 0.007176 O°COlq8 -20.73¢ 2.400 8.372 0.56_ 0,056 1,40 -0,172 0.051

20.0( -C._92_ I 0o0_10 -¢.017712 0.010397 0,00_52 -3_.43Z I Z,_7B _°661 0._01 0.050 1.62 -0.133 0.055
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TABLE 2.- Continued

CALCULATED CHA.RACTE.RISTICS OF A ROTOR HAV!NC _ !S'72. 1 ", : f_',,!)i_S VJ!TH ,_, LD_E.kH *_.VIST O, r 4 c'

0 ,? 5R'

deg

{k) 9R : 0.40: M(IO, 900) : 08 C(/n{mued

%
-- _ 0.04

cr

-4.00 C*0118 Q*O_OQ4? ¢,CO_TO

-C. G.0_4| 0.0_0_4C C.00_|04

4.00 -O*O_lq O.OqOC_7 C.C00762

12.00 -C.142_ C°O_q_6; -C.C08_03

16.00 -©.lq_q C._39a7_ -C.Ol_2q]

20.0¢ -_°244_ C.C_q803 -C°02141_

:4,0( G,oQgl

-0. C*O31S

4.0( -0*02S2

8.0( -0*0|12

12.0_ I -C.1370

16.G_ I -C.1176

-0. C.0390

4.00 -C.OlB]

16._0 -0.1787

20.00 -O.2_Oq

12*_0 I -0-1198

16-001 -0,1_24

-0,CC1_46 C,COI1] 12,_62 1.*0] -0.*'9 0.112 0.005 0.71 -0,007 0.002

-C.C_OC7_ O.COCSq _,296 1._6_ 1.4_0 0.231 0.022 0.90 -0*056 0.01_

0.CC161_ C,00088 -3.053 1,938 _.4_ 0.]_5 0*030 1.10 -0.108 0.027

O°O_t_q _*¢010_ -lt._ 2.26_ _._TE 0.47_ _.054 _*2q -C.15_ ¸0*040

0.005_8 C*O01_q -_0.1_5 Z.611 7.1_9 0,567 0,0_1 1,50 -0°_76 ¢,050

0.000395 C.C0272 -2_o_76; _*048 8.8_1 0.J42 0.062 1.76 -0.15q 0.063

C.CI228_ 0.C0_31 -_6.782 3._2_ 10.376 0.68_ 0.05_ _*08 -_*096 0*076

%
= 005

c_

_*05009T ¢ ,01291'_ -0.0(;2"/8Y G,COl21 1],141 I

0,0 _04"/8 0.007_7 -0.000899 G, Oo09e 5.5C6

_.049q03 -O.CO_;O8 0.0C3_23 C._Oll_ -10._13

C*0_042( -C*(]C8746 0.006|08 _*GO21? -I8,_Z

O*C'_glO_ -¢.016186 O.OOgSqc O*CO_*IC -27.G20

C.04q6_7 -0.02]979 0,01_1_4 0.00930 -3_*075

%

C,06(]086 0*010460 -0.0111_47 O*O01OE

C* 0_0'I137 O*O0_J4q 0*010_43 C,OC|O_

0,0_9.2_ -C*002826 0.001436 C°COI_I

Loq831 C._lt O.Lek O.Ot2 I.QL -O.QZ] 0.0_1

2.231 ;.890 C._O_ 0.028 1.20 -0.074 0.010!

Z._88 _,_21 0._21 0,_4 1.39 -0,120 0,031¸

2. 800 5.781 C .040 0.060 1.59 -0.161 0.045!

_°173 7.q65 0,701 0,079 l,q5 -O°ITZ 0,07_

_._75 q.4_! G.732 O*06q 2.17 -O.12q 0.081

4.0_4 11*200 0.|18 0,062 2.6q -0*021 0.107

6.6q3 2.777 Z.3_O O*378 0,0]_ 1,4q -0.092 0*O22

-1,_77 3.0_1 4.2_ _,_ 0.050 1.?C "0°1_ ¢,0_

-q*71C 3°31_ b*187 O,608 0.0_6 1.90 -0.164 0.051

0.0S9_32 -0.00$q82 0.0_6S65 C.C03_C -17._40 3.656 8.4)_ 0.783 0.08S 2._2 -0.156 0.084

C.0_9_5_ -C*0171_2 0.C]0780 C.C05_ -25.365 4.074 10._1 0.077 0.082 2.77 "0.055 C.11_

0*0_972_ -C.02]q2q 0.016_07 C*O|8ql -32.2_0 _.379 12*905 1.06_ 0°054 _.03 0._13 0.183

¢.07014_

0*070125 [

C°¢70_00

C.O_q|O_

0.0_9731

0.0_957_

0.069_B0

%
o

0°022420 -0.00_Sl132 0._01"/_

C.014206 -0.00301e C.CO14e

(_.00_37_

-0 .CO 1_*._ _

-C,C09123

-C*01_127

-G,_2C8)C

: 007

16.662 3.204 1*087 0.351 0.031 1.63 "0.066 0.018

8*O37 _*_66 2.806 0._7, 0.047 1.01 -0.114 0.021

-0.G_0070 0._0127 -_._2a 3.597 4.T30 0._82 0.0_1 _.0| -0.140 O.O_G

O.OC_lq_ C.C021_ -8._ 3.860 b.682 O.7O2 0.O76 2.Z7 -0.153 0.06_

0._71_0 C.0070_ -16.15_ _.17q 0.931 C.BS_ 0.¢q4 _.7_ "0.08_ ;.10_

0.0|24_6 G*CZO_2 -22.627 _.3_7 [2.0_0 hlT_ O°07L 4°26 0.2_1 _.ZLZ

0.018q5_ C*_33_] -28._57 4.6qB k_.l_5 1.262 0.046 5.98 0*463 _o245

75



TABLE 2.- Continued

CALCULATED CHARACTEmSTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

] deg

'-4.00 0.1171

-0. c.c5!7

4.00 -c.cc,_?

8,_0 -C.C_30

12,00 -C.I120

(k) _--_ = 0.40; M(1.O,900 ) : 0.8 - Concluded

I++o[+i+[+l+l+I+l+l+T deg deg deg deg deg deg deg deg

c_
= 0.075

0.074B00 C.024151 -0.006_Z9 C.CO_SC 6.¢65 3.468 1.666 0.440 0.046 1.85 -0*089 0,022

C.07f48C C._L_551 -0.C07_89 _.CC21_ 8,_34 3.6B9 3.25C 0,545 _.05B 2.0D -0.128 O.D'_

_,C751_L C.C079_0 -0._0G477 0.CC]9_ 0._ 5._67 5.07b O.656 0.071 2*22 -0.149 O*O44

0.07539G -(o0C02Z6 C,C03;C8 G.GL_8_ -7._6_ 4,_43 ?,L24 0.?_ _._91 2.57-0.130 0.0"1'8

0.C74_1 -C._C7c76 CoC0774C _.C13_3 -14._99 4.254 9.77O 1.066 0.109 3._6 O.O6O O. L60

Q, II_| [ @,Qlt681

-0, 0°0562 G.fl?9_OC

_.00 -_,_1_ q,qTq_Llq

1,41q -Q.0471 @.01q291

IZ.@_ -e.OtlJ G.OlqSl_

16.@C -_.1|72 G.010_22

|O.O| -I.11_5 4.@1513@

cL
-- = 0.08

_.0211t5 -G.I_1411 _0120 11.111

C.@186_5 -0,0_4186 _.0033_ +._81

©,C03111 0.0@42?5 C.OLeq04 -$*_2Y

-0.C02533 0+0_916_ _.02101 -_*|13+

-C.010033 0.0153qq O,Q36qq -|l*60q

-_,@17_|_ O.O_I_S ! Q.O_?lq -_|*_6

3.i2_ 1.TI5

3._3S 3o64!

4o123 5._?O

_._53 00165

40481 &l.910

4.T79 14.453

5.15ali,911

o.4+o i o.fl_ I..,, -o+o!6 o.oz]

0.828 0.073

0.750 I._SQ

hill 0.116

l_T3 Q.O_(

l*3lq -0.058

_*I_@ -0,I$?

2.19 -0*128 1 0.03!

l.O@ O*lll O.lll

6.23 0.426 0.27|

76



TABLE 2.- Continued

CAI,CT!T,ATED CHARACTFF_ISTTC_ C)F 4 r_cl_-OR !{a}'!',',: _ET'Y".: t;: ,'}: P_'_,.\DES _;'!TII ,_, I,i:,EAI} T, VIL;T OF -4 n

(l) O_ 0.40: M(I.0.90O ) 0.9

-4,01 G*0548 -C,OCQIO _,COI?tl 0,0C21_ C*Q_Ogl 7,_81 -0,77 -2,127 -0,172 -0*025 -0,41 0,067 -0,021

-0. -0.0(1_ ¢.0¢0011 0.001951 0.002174 0.00084 -0.2_1 -0.46! -0.1_4 -0.038 -0.006 -0.2_ 0.002 -0.007

4,CI -C.0_§2 -0.000|9| ¢*_021e1 0.C¢139_ O*_QCB6 -_.173 -0.18 l*e_' C*G?t 0*017 -0.0_ -0.062 0.0_¢

8o01 -0.11_0 0.00020! C*C0223_ 0.00221_ C.COCq_ -16.202 0.13_ 3.664 0.237 0.039 0.20 -0.116 0.0t2

I_,01 *C*I_9_ _.00_04_ C.001_21 0,gC_464 C.001_4 -Z3,08_ 0,4_ 5,470 C._O 0,047 0,17 -0,_59 0,0_4

Ib*C_ -0,2_3_ 0,CC0151 C,00066! 0.0_92 0°00168 -3_,_T_ 0*814 6*g061 0,3_0 0,047 0,35 -0,1T4 O*03T

c;
-- 0.01

0.0_3_ C._0_6; 0.001_32 0.00_9 8._0 -0.221 -1.719 -C*IO_-4.0, 0.0_|;

-_. 0.0C46

4.0, -0.0319

e.O, -_.1¢10

16,0 *C.2168

.__ °0.2_81

C.0C;;4_ G.00_GS7 0°002;_1 0*C00e4 0._3_

©*0091_1 G.O0]Ie_ 0.0C240e _.GCOE_ -7.2e]

0.00_B7; ¢o000025 0._02_07 0.000_0 -13°47_

0.0300_! -¢.@0|632 0.00380, 0.0012_ -2_.854

C.©093_( -C._0_726 0.00_¢_3 0.00|0| -32.6_ I

0.00q_21 -¢.00704_ 0.C¢7_B0 0.00253 -41o070

C_ : 0.02

-4.0( C*Ot?7

20.¢( -0.2_0

0.06_ 0.248 C*027

0*36( 2.237 0.161

0.687 4.16C 0*28B

1.390 7._0 0.449

1.84_ 8,4_1 0._6!

"O*OIB -0.16 0.051 -0,01|

0.002 0°04 -0*012 -0.002

0.023 0.2_ -0*077 0.01_

0.0_3 0*_6 -0*133 0.030

0.0_ 0°66 -O*L?4 0.0_9

0.057 0,84 -0,180 0,047

0.048 1.00 -0.132 0.047

C*0201E.' 0,00470_ 0.00121( 0.0009] 10.1'14 0.33; -L.$02 -0.03_ -0.011 0.1_ 0.03_ -0.013

0.019_41 C.00_7_. _ 0.00186(] C.(10083 h_lL 0.60; 0*$36 0.0_)2 0.00(; 0*3 _. -0*027 (]*002

¢,01_)_0" C*C0..._34 0,002_]] ¢.0008_ -6,2.rl O.e?_ 2.6_ _.227 0,030 0,3_ -0,092 0,01')

_.0_ "C • IC_ 0.0I';SE_ -_*C_150( 0*0035_21 C. CO0')l_ -14°_31 1.2_ _. 4._70 0._54 0.04 _) 0,7! -0 ° 148 i 0.034

IZ°O( -0._.:e_4 I _._¢61 -0._0_51 0,_4';5_' _,_,_ -_2,_ 1._ _._31 0.*,54 _.0_ 0,_( __,_?1 0,044

16.0( -C.210¢ ; ¢°0L(_661 -C°_0"/6_ _. 0._06_4(3 (_.00_2¢ -_1._ L°ql_] _._e_ 0.5L_ O._6Z to1 _. -O._B'_ _,0_

C*CI_;3B] -C.01227_ 0.009_7 0.0036; -4_,2_7 2*_Z_ _I.08Z (_._3l 0.03l L*]_ -0°L45 0°0_1

_L
-_; : 0.03

t C.OI7_ C.C_OC3; C.CC_8 O._CI41? ¢. C008_. 3.C1_ l. 150[ 1.030 0.160 0.0L8 0.63 -0.042 0.007

"_'_l -C.03_,l ¢.029_3( C.C00_23 0,00Z¢70 O*COOB_ -5.12_ 1.440 3.02B 0*29_ 0.(]37 0*04 -O*lOT 0.02_

8.0t -C*C_3"_ 0*0._71 -¢*Cr'_477 C*CC4¢e_ C._0102 -L3.24_ 1.77e 4.978 0.422 0.056 1.03 -0.162 0.0_9

1_.0 -C, 1_.00 ¢.C._Cce( -C.¢0_:331 0°0C3_43 C,G_I6_ -21, _'_ 2,134 6,793 0*_22 0,066 1,27 -0,1q5 0,0_1

16.0 "0.2032 C*02 _;76_ -C,0|G_4 C.008406 C.002_3 -_9*934 Z*_43 8* _(;_ 0*_80 0.0_5 |.30 -0*179 0.065

_O.C -¢.233] C.02_;72_ -0*016838 0.0|1_;C_ C*C04(;8 -3e.5_7 3.0_3 9.'735 0.613 0.056 1,74 -0*128 0.072

?7



TABLE 2,- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

(1) _VI_ = 0.40; M(1.0,90o ) = 0.9 - Continued

%
_ = 0,04

-4.G¢ ¢.0eI¢

-0o 0.02]S

4.C( -C.0131

8.CC -C.OmqC

12.00 -C.1435

16°C0 -C*1961

_C°OC -¢.2451

-4.00 O.OIgl

-C. C.0301

4.C_ -C.026_

g.OC -C.Ot2T

12.G0 -0.136_

16.¢0 -C.I184

-4.001 C*0_$6

8._0 -_.016]

16*OC -C.II_C

_0o00 °0.2213

-4*00 O*IC]_

-0. C.0453

4.CO °C*_I2T

g.OC -O*Oeg4

12.CC -C.1202

16.00 *0.I_2_

20.C0 -C.200_

C,040C01 C,QICQ22 -O*CCOTCT Q,O0111

C.04016g C.C05B2C C._00783 C.CQOB_

0.0_9_99 C,0014T1 0.¢¢251_ 0._¢8_

12.4S0 1,44T-0.446 0.I06 0.003 O,T] -0,00] "0.003

4oIS_ I*T11 1.4_8 0.231 0.023 0.93 -0.060 0.012

-4,031 2*985 3°42T I.]6Z 0.0_ 1,1] -0.IZI O.OZ_

C*C]987¢ -0.002920 0.004_17 0.0011] -12.140 2.319 5,384 0.489 0.063 1.35 -0,1?3 0.04_

0.0_006_ -C.O07Tge 0,0_61?4 C,C0211! -20.2T7 2,698 7,Z45 0°595 OoOT_ 1,_0 -0,1_4 _*001

_,0_976_ -C*_1_4_0 0.CC9_1_ C.00_9_ -20.339 _.0_? _.9_0 C,671 0.071 1o99 -0.159 [0o051

0,03_19 -¢.02043_ 0*0140e5 ¢°00T45 -36*_1T 3.55_ 10.519 0.114 0._60 2.22 -0o_94 0o092

cL
: 0 05

0.0_00]_ C.(]1359B -G.CC1_164 (_,1_011_3

¢.(_G_BC C.0GE236 -G.OCOC3S C.CO(_; 5.332 2.2B4

C.(]Sn-CTT 0,002711 0.00217T C.OOOg_ -2°926 2,_40

¢.0_<1851 -C*C02ell 0.CC4589 C°00148 -II.C3C 2.857

¢*C_-_030 -_*CC_6_C 0.00T.'_61 C.00293 -19,C(:0 3.229

0.C_g_8 -C.0151_ 0*011192 G.C061! -2T*120 3._02

0.G49,_2 -0,(_2290'4 0.016111 C*01131 -35.CCC _.027

¢.0_0113 C.013_8_ -0.CC]]9_

C.C_CE_ C*CIlCT_ -0._00_59

¢.0_g_3_ -¢°002110 0.0¢4619

¢.059_|4 -C*CO_g4T 0°00g128

¢.059991 -C*01_064 C*_126_3

0.0_g51_ -C,022T33 0._18350

1|,687 Z,C:_q 0.01_

1.899

].851

T°735

9.51_5

11.47!

c;
- - 0.06

O.lgO 0.011 1.03 -0,0210,002

C.306 0.031 1o_3 -0.080 0°0|6

G,431 O.OSO 1,4] -0.1)_ ¢,0_2

_*_60 C*OTO 1.66 -0*180 0.052

0.677 0*060 1._6 -0.180 0,073

C.36g O.OTT 2._5 -0.120 0*104

I
o.e_ 0.062 z.ee [-o.oae o.13o

_°001_1 15.011 Z.6_4 0.524 0.261 0.021 1.$4 -O,O_T 0.00|

C.001_ 6°_?0 2,_31 l.]_? C.3_2 0.039 1.33 -0.102 0.021

C°00268 -9*908 3°_T5 ¸ 6.242 C.63T O.OT6 2.CC -C*IT6 0.061

C.C04T_ -IT*TSg 3_T46 _._¢4 C°7TT 0*088 2,39 -0.149 0.095

0°01041 -1_°_¢1 4.110 10.432 C._IC 0.064 2°_7 -0*0_3 0°1_4

_*_2021 -32.3_3 4*38Z 1_.061 1.0T0 0.052 4.13 0.193 0*198

cL
-- = 0.07

c,

C,0]012| 0,_2296! -_,009_9_ O.OOlgC

C.070193 C,01_782 -0.CC2102 C*00152

O.0TO_C_ -C.00_32 0.0¢4S61[ C*C0356

16._$6 3.261 1.112 0,3§7 0.034 1,66 -O,OT3 0,016

T.Tg6 3.424 2.912 0._86 O,OS_ 1o67 -0.123 0.029

-0°_66 _,642 _,Te3 C.607 0°070 2,11 -O,_Q 0,051

-_°583 3°93_ 6,_15 0.T46 O.08T 2.44 -0.150 O,OgC

C,C_96_ -_.0081_0 0.0C8965 _.00914 -16.217 _.20_ 9.110 C.92_ O.Ogg 3.02 *0.06_ 0.1]_

0.G_9_71 -C°013B50 C.014_4_ 0._223_ _22._16 4.41_ 12.203 1o189 0.0_5 4,46 0.228 0.230

C.0_9e4_ °C._19_1 0.02108_ _.034_ -28._62 4.T19115.190 1.251 ¸0.041 6,O2 0.42T 0.253

T8



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

V

(Z) _ = 0.40; MII.0 90r__; = 0.9 - Concluded

%I c_Ibco_ol_c,I_o,I_,,1.2,Ia3,Ibl,J_2,Ibm,--_- _- _ deg deg deg deg deg deg deg deg

%
-- = 0.075

6. C.C_OO 3.07_303 0.C17C15 -O.C02o_Z 9._024_ B._61 3.7_4 3.312 0.570 O.OE7 2,09 -0.128 0.037

4.DC -0,CC81 _.07_127 C,OCB6Z3 0.000884 O.EC26_ 0.i79 3.91_ 5o196 0o701 0.U86 2.35 -0.I_40.0_I

_.0( -O.Co3_ C.0/5_6_ 0,00060 0.C04_C _.CC545 -?,_I_ 4°I_ 7._25 O.B]_ 0.098 2,74 -0.I19 O,09T

12.0C -C.11_ C.074_g -C.CC_246 C.C097?7 C.LI_7_ -I_,74 4.36_ _C.094 1.125 0,104 3.82 0.I01 0.19_

_-_ 0.08

o, o.05_d c.079701 c,_19200 -0.c02997 c,uc488 9°3_4 3.98( 3.941 0.719 0.095 2.41 -0oI_7 o.05g

4.0( -o.cc, oE _.c?_?_ u,_l_?Ol _.C00937 G.c_4_ 1._5 4,16t _,010 0.8_ 0.117 2.82 -0.094 0.0_

8.0( -0.0_6_ c.07954_ c,00_5_? 0.006_19 C.021_ -5,_9 _.31_ 9.ZII _.248 0.I03 4.12 0. I_2 0.20¥

12*0( -O°Cgl4 C.07_5_ ~0.G0_5_C O,Oll_Sb 0°03!09 -II.170 4,529 12.130 1.382 0o0_ 5._ 0.2_ O°2_FI_

79
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

(m) _V_ = 0 451M(1.0,90% 0.8

I I I I1]1111C_ C_ CQ bCQ,D _c, a0, al, a2, a3, bl, b2, b3,

_- _ _ _ deg deg deg deg deg deg deg deg

c_
--=0

a

-_.0 0.0562 0*00014 0.001016 0.001534 0.00088 7.192 -Oo8Z_ -2.350 -0.191 -0,024 -0.3_ 0.039 -0.02]

-3. -0.0019 0.000059 0.001267 0.001353 J.00082 -0°247 -0.3]E -0.15T -0.04C -0°002 -0.3] -0.0071-0.004

;.0 -0.0807 -0.000311 0.001613 0.00122Q 0.00086 -7.687 -0.277 2.026 0.118 0,023 -0.0_ -0.066 0.020

8.0I -0.1182 -0.00 15' 0.001638 0.001305 0.00096 -15.250 0.02_ 4.126 0.251 0.340 0.14 -0.128 0,031

12.0( -0.1749 0.00008 0.001308 0.001708 0*00118 -22.901 0.353 6.108 0.383 i 0.053 0.3_ -0.1¥5 0.041

16.0C -0*2306 -0.00027 0.00J746 0.002380 0*00152 -30*901 0.666 7*823 0.473 0.039 0.57 -0.193 0.048

2_*0( -0.2845 -0.00_2¥q -0*000318 0.003493 0.00200 -39*280 |.023 9.168 0.313 0.033 O*?S -0,189 0.048

cL
= 0.01

e

-_._ 0.0630 0o010_ 0.002121 0.0Q1074 0.000_@ 0*206 -0.2T_ -1.09] -0.113 -0.016 -0.20 0.043 -0.0|6

-_* 0.0045 0.010_5! 0,00138] 0.001358 0.00082 0*709 -0.01( _.26_ 0.037 0.006 0.01 -0.021 0.002

_.01 -0.U537 0.01030i 0.00G6921 0.001627 0.00083 -6*665 0.28' 2.495 0.202 0.031 0.26 -0.082 0.026

8.01 -0.1116 0.00989( -J*00_183 0.002096 0.00094 -14.226 0.58 6.587 0.340 0.030 O._b -0.|48 0*035

12.0_ -0.1886 0.00930! -0.001358 0.002844 0.001|8 -21.904 0.87d 6°554 0.458 0.060 0.68 -0.164 0.0_8

I6.OI -0.2238 0.00985_ -0.003220 0.004072 0._15_ -29.709 1.2571 8.348 0.554 0.066 0.90 -0°208 0.034

20.01 -0.2773 0.0099|_ -0.005767 0.005843 0.00222 -37.900 1.633 9.78_ 0.$9_ 0.059 1,11 -0.193 0.035

= 0.02

-_*e@ 0.061_ 0.0|_73 0.003_1 0.0004_5 0.000_3 9.1_ 0*239 -1.4_ -0.0_ -0.009 O.11 0.029 0o009

-_* 0.0109 0*020121 0.00202¢ 0*001051 0*00083 1.878 0.$20 0.69¢ 0.113 0,013 0*33 -0.035 I o.oo8

_.oo -o.o4¥4 °019810 o.ooc335 o.0o1792 0.00083 -5.761 0.789 2.903 O.2TT 0.037 0.57 -0,089 o.o_

8.00 -O.lO51 0.019950 -o.0o1491 O* 002695 0.00094 -13.22 1.121 3.035 0.419 0.057 0.T8 -0.t61 0.041

12.00 -0.1621 0.019338 -0.003655 0.003866 0.00121 -20. 845 1.429 7*025 0.537 0.068 1.01 "0.197 0.0_

16.00 -0.22i4 0*019962 -0.005666 0.00530 0.00178 -2T, ST8 1.787 9.326 0.708 0.087 1.36 -0.226 0._0

20.00 -0*2699 0.02_171 -0.010459 0.007930 0.00200 -36.587 2.2_5 0.366 O.&T6 0.064 1,51 :'0.102 O.OTO

_-= 0.03

-4.0_ 0.0762 0o0291_6 O._05TT7 -0.000_97 0.00103 10.1_ OoTS_-0.9@2 0._1 0.001 0._ 0.812 _OoeO]

- * 0.0176 0*03_262 _*003198 0.000_06 O* 00004 2.672 1.06J 1.142 0.198 0.021 0._ -0.052 0.0|3

_*00 -0.0408 0*029920 0.00_310 0.001763 0*00004 -4.779 1*32_ 3*343 0*337 0.044 0°_0 -0.104 0.03_

8.00 -0.0986 0.029949 -0.002254 0.003081 0.0009_ -12.229 1.637 5.482 0._00 0*064 1.13 -0.175 O*_T

12.00 -0,1_3_ 0.029633 -0.003389 0*004679 0.O013: -19.793 1.981 7.500 0.6|9 O*OT_ 1.34 0.207 O.O_kl

16.00 -0.2103 0.030021 -0.009320 0.00686_ 0.00215 -2¥,418 2.383 9.377 0.715 O.OT8 1.62 0°206 0.074

20.00 I -0.2629 9.030007 -0°01_189 0.009844 0.00_01 -35.247 2°813 11.011 0.¥¥0 0.0?0 1.94 0o136 0.008



TABLE 2.- Continued

CALCULATED CHARACTERISTIC_ OP A .ROTOR HAVING RECTANGbq_AR BLADES V,_TH A L_rNEAR ,,'_.ST OF 4 O

-_.00 0.0833

-_. 0.o242

_.00 -0.9342

8.00 -0+0o21

12.00 -0.1489

_6.00 -_.2033

_5.0J -O.254?

-4.0G 0.0906

-+. 0._3|2

_.00 -0.0275

8.0C -0.0864

12.0G -0.14|B

.6.0C -0.1957

?_.OC -0.2443

-4.0( 0.0904

0.0388

4.0C -0.0203

8.0C -0.0795

I2.0C -0.1343

16.0( -q. L848

29.0C -0.2278

-4.00 0.1069

-_- 0.0472

4.00 -0.0120

8.00 -0.071C

12.00 -0.1201

16.00 -O.Lb3b

2"+.OJ -0.2083

• , V

_rn) _ = 0.45; M(I.O,900 ) 0.8 - Continued

+'l+ "l-l" +[+]-+I'I+I'I''-a-- _- _- _ deg deg deg deg deg deg deg deg

C'

= 0.04

0.0"_0052 0.008441 -O.O0|_q 0.00113 IL.261 1.342 -0.486 I 0.139 0.008 0.77 "0.007 0.00_.

0.04002] 0.004829 -0.000050 0.00080 3.651 1.587 1.594 0.280 I 0.029 0.90 -0.069 0.019

0.04011¢ 0.001235 0.001520 O.O00nB -3.793 1.881 3.776 0.436 0.052 1.21 -0.132 0.037

0.039957! -0.0L_2520 0.003279 0.00106 -11.245 2.192 5.924 0.500 0.072 1.44. -0.1|T 0o003

0.039641 -0.006597 0.005316 0.00156 -18.760 2.521 7.972 0.702 0.083 1.69 -0.2!0 O. [lrt|

O. 03996( -0.011393 O.OO80tO 0.00311 -26.264 2.024 9.935 0.008 0o086 _.03 -0._7 O.0tJ_

0.039898 -0.017198 0.011697 0.00705 -33.0_ 3.342 11.766 0.080 0.070 2.50 -0.095 0.117

%
= 0.05

cr

0.0'_114 0.011693 -0.002692i 0.00128 12.347 1._ 0.033 0.200 0.017 |.ll -O,e3O O.Ill

0.050067 0.007048 -0.000895 0.00098 4.608 2.13'J 2.091 0.373 0.030 1.31 -0.009 0.0;_6

0.05J274 0.002528 0.001050 0.00096 -2.793 2.430 4.227 0°519 0.060 1.54. -0.147 0.04_2

0.049701 -0.002096 0.00325 0.00125 -10.216 2.69¢J 6.452 0.602 0.085 1.01 -0.1L90 0.069

0.05015_ -0.007254 0.005834 0*00227 -17.641 3.088 0°506 0.00| 0.09** 2.09 -0._6 O.Oe2

0.049721 -0.012845 0.009151 0.00603 -25.038 3.429 10.594! 0°920 0°0% 2.55-O.L_J 0._1_

0.049810 -0.018783 0.013526 0.0134'2 -32.064 3.708 12.g01 i 1°075 0.081 3.4.3 0.063 0.177

%
_- = 0.06

0.06._210 0.015616 -0.004.141 0.00140 13.547 2.494 0.6_37 .uu2 0.01_ |.abS - o0 (MJ2 0_)i0

0.069138 0.009862 -0.901927 0,00116 [ 5.808 2.71C 2.644 0.478 0.051 1.65 -0°117 0°030

0.060430 0.004380 0.00038** 0°00112 I -1°735 2.0731 4.740 0°622 0.071 L.ql -0.150 OoOST

0.0597513 -0.00129 0.003065 0*00171 i -9.2J5 3.233 6.935 0°770 0.096 2.1L0 -0.1i4 0.002

0.05987 _ -0.007292 0.006314 O* 00403 - 16.500 3.578 9.127 0.927 O.LO7 2.59 *0. |_3 0.L13

0.039670 -0.012951 0.010448 0.01345 -23° 3_0 3.862 | 1. ")'04 1.1_.2 _oi0_ _.53L 0+_ O.]L_]

0°059713 -0.017805 0.015737 0.02336 -29.45_ 4.113 14.639 IoZ_I 0°021 3.14 0°370 0.266

%
_- : o.o_

0.07327: 0.020229 -0.0@5729 0°00213

0.0T0156 0.013371 -0.003120 0.00212

0.079246 0.000834 -0.000323 0.00268

0.069675 -0.00G007 0.002938 0.0040?

14.120 3*eq_7 1._73 0*_2 0.045 |.0| -O.OTS 0o0_|

7.043 3.281 3.342 0.623 0*072 2.05 -0.136 0*043

-0.533 3.3_0 3._67 0.708 O°O?q 2.33 -0.163 0*062

-8°097 3.753 7.509 0.906 0.112 2.63 -0°131 0.098

0.069575 -0.005319 0.007354 0.01640 -14.483 3°953 10.600 1.247 0.122 3.87 0.121 0.221

0.069775 -0.009766 0.012759 0.02942 -20.292 4.192 13.800 1._27 0.015 5.55 0.397 0.297

0.069810 -0.015365 0.018469 0.03888 -26.508 4.518 16.427 1.420 -0.087 6.90 0.546 0.295
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

- _1_10 O_LLO_

-0. 0.0517

8.00 -0.0379

(m) _--_ = 0.45; M(1.O,90o ) = 0.8 - Concluded

_ deg deg deg deg deg deg deg deg

cL
= 0.075

Q,0742JL5 0,022313 -0,00b]84 Q_DJ_2]5 LS_ _ 1-_11 0Lt12 Q:O_S 1997 -0*Q|9 0,003

0,074**72 0,01490 -00003652 0,00300 70921 3,SS6 3,633 0,675 0,082 2,19 -0,183 0,049

0,073338 0,002_0 0,003921 0°01715 -6°359 3,854 9,086 1,213 0,134 3,79 0,103 0°2|3

-4JO 0,|131

!-O. 0.0560

8,00 -0.0**70

-O_OJ_2

cL
_- = 0.078

0.07¥11071 0.02/,_ -O.OlMO** 0°0030S

Go077503 0.016624 -0.003807 0.00561

0.077338 0.00..794 O. 00..871 0°02479

15,392 )°5_ Z,O_ 0,_1 0,075 2,_-0,112 0,040

8.276 3,705 **,220 0,828 00109 2,49-0,128 0,066

L,52_ _ ?.,ZL** L, l18 O_l**Z 3,_0 0,©02 OilJ_

-**o912 *.0050 100173 1,4Z7 0,086 **,$5 0,||$ 0,200

Q,_01 ]6.9JI -0_ 000017 0..00_16_ :_ 0._ - LL_371_ _ _ 1. _120 0°002 5. fill 0,3_2 0 *]II_

"_,101 0*2271

-0, 0,0397

4.00 0,0002

8,00 -0,0421

12,00 -0,0933

16o00 -0,1427

20.00 -0,1095

c_
_- _ 0.08

0.080116 0.02SS01 -0*007Z74 0°_34

0.019677 0,011758 -0.003792 0,00806

0,079bb3 0,011320 0,000606 0,01029

0,079678 0°005913 0.005283 0,02751

16°273 J,TlO 2.172 0.020 0.073 2.23 -0.212 0.037

8.784 3.832 ¸ 4.623 0,9Z1 0.123 2.68 -0.117 0.077

2.17.* 3.?71 7°712 1.Z75 0.130 3.72 0.046 0.199

-4.2..6! _.160 10.636 1o*.67 0.062 4.86 0.20S 0.293

0,079621 -0,000026 0,010079 0.03_7_ -10,841 4,389 13,212 l,S4Q "0,01§ 5,89 0,329 0,334

0,07967** -0,006110 0.013311 0.04273 -17,351 4,670 15.659 1,539 "0°093 7000 00436 0,338

0,079731 -0.012007 0.020733 0*033469 -23°?28 5,015 17,984 1,469 "0,167 8,33 0,609 0,309
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGLTLAR BLADES WITH A LINEAR TWIST OF -40

V

(n) _ = 0.45; M(1.0,90 o) _ 0.9

I deg Y _ _-

c_
--=0

-4001 0.0564 -0.000034 0.001951 0.002550 0.00088

-0. -0.0020 -0.00015] 0.002178 0.002273 0,00082

6.01 -0.0607 0.000011 0.002491 0.002138 0*00084

101,1131bllb21"deg deg deg deg deg deg deg deg

T.210 -0.791 -2.354 -0.213 -0.032 -0,33 0.078 "0.02q

-0.259 -0050! -0.168 -O.OSO -0.005 -0*30 0.001 "0°009

-7.685 -0,214 2.021 O,J_1; 0.02_ -0.06 -0.07_ 0.013!

8.01 -0,1185 -0.00_11] 0.002477 0.002133 0*00097 --15.291 0.081 4.115 0*263 00045 0*19 -00139 00032

12001 -0.1755 0.00010_ 0.002143 0*002526 0.00|20 -22*978 0.400 60093 0.3$4 0.062 0.42 -O*Lq_ 00043

16.00 -0.2_14 -0.00023_ 0.001559 0.003230 0.00166 -31.015 0.728 7.010 0.451 O.OTO 0.63 -0,218 0.054

20000 -0.2856 -0.00J281 0.000479 0.004_ 0.00245 -39*443 1.086 9.163 00532 0*063 0.02 -0.200 00055

_= 0.01

-600G 0.0_0 0.010078 00@@3021 0000_05T O. 0@4)I)@ 8,184 -0,_51 -l.t@O -0.1|8 -0.0|_ -0.I_ 0.@55 -O.as3

-o. 0.0041 0.00_02 0.002263 0.002225 0.00082 0.66_ 0._21 0.256 00029 0.003 0.02 -0.013 -0°003

4.0_ -0.35_ 0.009651 0.001502 00002401 0_00003 -6_805 O.Z0? 2.442 0o191 0._30 0.21 -0.084 0.023

8.0C -_.1121 0.009q51 0.000651 0.002961 0.00095 -14.2% O. 631 40579 O.3Pb¥ 0.056 0.51 -0.162 0*037

12.00 -0.1694 0.009520 -0.000517 0.003722 0oQ0124 -220010 00931 60341 0.472 0.070 0*T4-0.206 0.052

16.0( -0.22_? 0.009804 -0.002391 0*003033 0.00105 -29.851 lo30q 00333 _ .S69 0.075 0o_ -0o22_ 0.062

2_00( -0.2T02 I O°O091Hk_ --0.004912 • 00694T 0 00_5 -380077 1.701 9.770 00614 0.069 1.20 -0*207 0.067

_-= 0.02

]

-4.e_ 0°0_4 0.020_ 00104623 0.001359 0.00/_5 9.182 0o)021 -1.4133
/

-0. 0o0104 0.01984! 0.0028?5 0.001970 0*00003 1.601 0.533 0*687

_00_ -0.040: 0.019740 0.001108 0.002694 0_00063 -5.85? 0#844 2.801

B.O0 -0.107: 0.019506 -0.00033? 0.003675 0.00096 -13.203 1.136 5.0@6

12.00 -0.1626 0.02_229 -0.002930 0*004893 0000130 -20*g00 1.53_ 7*047

16000 -0.21_0 0.019q61 -0.00573? 0.006658 0.00228 -28.710 l.lal 0.856

20.00 -0.2711 0,019958 -0.009451 00009219 0.00306 -36.733 20299 10.394

_L-= 0.03

-o.eak2 -0°014 CoL3 0_!_ ,O,ABi6

0.109 0.012 0035 -0.032 00004

0_;[73 0.039 0.59 -O, L05 0o0_3

0._0 0°066 0.8_ -0.181 0.04.6

0.55_ 0.000 1.09 -0,226 00058

00652 0.082 1o34 -0°229 0.074

0.700 00074 1.61 -00153 00083

-6.4K O.OTgT

-00 0.0168

_.0( -0.0418

0.0( -0.1002

12o0( -0.1562

16,0( -302113

20.0( -0.2636

!
0.029@64 0.0066S4 O.OOOS_O 0._0102 10.135 0.0_ -0.570 0.04.2 _0.005 0.46 0.015 "0.01C

C.02996q 0.004004 _ 0.001511 0.0008_ 2.563 1009_ 1.135 0.193 0.021 0.68 -0°052 00010

0.029800 0.001333 0.002692 0.00005 -4.qOT 1.M3 3.325 0.356 0.048 0.92 -0.12? 0.030

0.030384 -0.001191 0.003_0 0.00105 -12.200 1.722 5.503 0.531 0.0?6 1.21 -0.198 0.053

0.03022_ -00004629 0.005785 0.00169 -19.882 2.077 7.527 0.643 0.088 1.43 -0.234 0006]

0.0_99_ -0.00843S 0°008101 0*00301 -27,_76 2.432 9.392 0.740 0.089 1.74 -0.215 0.09C

0.029520 -0.013206 0.011351 0000366 -35,372 200_ 11.070 0.797 0.071 2010 -001_9 0.10_

83



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

V

(n) _--_ = 0.45; M(1.0,90 o) = 0.9 - Continued

+ 1 71%I+,oI°cl+l+l+i+i+l++
deg _- --_- _- T deg deg deg deg deg deg, deg deg

cL
-- = 0.04

a

-4+.0C 0.0825 0.060000 0.009210 -0.0003'_9 0*00110 11o16,+ 1.]1118 -0.#t07 0.1311 0.005 0.79 -0.003 -0.000

-0. 0.0234 0.040264 0.005607 0.0001145 0.00008 3.5C_, 1*65_ 1.610 0.2112 0.031 1*01 -0°074 0.016

4°0( -0.0356 0.038871 0.002014 0.0023,80 0.00089 -3°953 1°92J 3°?72 0.4_1 8.057 1.25 -(_-]L_,5 0.036

8.0( -0.0933 0*039928 -0.001719 0.004290 0.00122 -11.408 2.25: _ 5.825 0*59** 0,082 1.50 -O*;tOS 0°096

12.0( -0.1501 0e030$38 -0.003¥56 0.006',77 0.00219 -18.929 2.$71 ?.98** 0*725 0.095 1o79 -0.22** 0.883

16.0( -0.2043 0.039541 -0.010.*_1 0.0_**_ 0.00439 -26.**05 2._1 9.9_/-8 0._? 0.0_ Z,L• -0*[i4 0*i][3

20.0( -0.2613 0.03995S -0.015_ 0.01290 0.01027 -32.570 3*260 12.553 1*033, 0.092 2._-0*073 0,174

cL
-- = 0.05

ct

-***•< 0.011)4 O.OSO06q 0°e12,72 -0.0Q11_8 •.an||$ |l•131T 1-1m¥. 0,032 0.12** 0.016 |o13 -e,lk_e 0_100

-L. 0.0300 0.05003] 0.001611 0.000034 0.00097 **. 5..5 2.193 2.092 0.372 0.0.*1 1.35 -0.097 0*022

_.0(_ -0.0209 0.050071 0.003256 0.002055 0.00101 -2.981 2.**79 ***227 0.527 0.067 1.59 *0.162 0.042

8.00 -0.0870 0.0..9903 -0.001483 0.00**385 0.00160 -10.*.36 2.705 6.386 0._10 0.091 1.15 -0*213 0*066

12.00 -0.1430 0.050076 -0.006403 0.007168 0.0034P2 -17*796 3.133 8.551 0.030 0.105 2023 -0*207 OoL01

16.00 -0.1_J64 0.0496?8 -0.011855 0.0_0787 0.00i60 -25.13"/ ]1.460 10.672 0.057 0.][0_. :_*lrdj --0°[7[J 0°_6

20.00 -0.24/*6 0.0..9813 -0.017598 0.0131442 0*01403 -32.123 3.807 12.975 1.066 0*078 3.62 0.066 0*197

cL
= 0.06

ct

-4.00 0.01172 0.060104 0.1163113 -0.00114,6 0.1014'I 11*8111 2*147 0.610. O. KIS O.O3O 1 .,41 -0+4154 0.e14

-0. 0.0373 i 0.060129 0.010584 -0.000991 0.00116 5.620 Z.161 2.6..2 0.*.79 0.054 1.?0 -O. L21 0._131

4*0(] -0.0222 0*060023 0 *00..993 0.001670 0*00128 -1.985 3.018 **.721 0._]1 0.070 1._1_ -0. ]LT5 0°052

8.00 -0.0802 _*059906 -0*000671 0 ° 00..327 O. 00239 -9.421 3.312 6.892 0.780 0.101 2.25 i -0*Z01 0*Q82

I

12.0C -0.1351 0.059003 -0.006385 0o007870 0*00630 -16.611 3.616 9.215 0.960 0.11.* 2*TI!'O*L**O 0.1317

16.0_] -0.11151- 0.059647 -0.0i1010 0.012318 0.01_10 -23.401 ]1.888 11.79.* 1.159 0.102 3.72 0*0_55 0.2|3

20.0_ -0.2286 0.0593111 -0.0166..2 0*017751 0*026S7 -29.602 *** 129 1.*.631 1.286 0.022 5.Z2 0*_ 0*277

cL
-- = 0 +07

4+ l_ O*IOlT 0.070376 O*O20+3K) -0.0_4_121 O.O01lO : 14.*67** ]1.151 1.001 0.460 0°050 I.M -0.810 0.8_

-_). 0.7458 0.070272 0.01..099 -0.002142 0.00229 6.868 3.339 3.383 0.640 0.061 2.i3 -0.139 0.047

*..0_ -0.0133 0.070.*07 0.007592 O. 000846 0.00325 -0.697 3.583 5.528 0.81.* 0°110 2.45 -0* 170 0,071

8.0¢ -0*_721 0.0695_59 0.00_?88 O. 004399 O* 00543 -8.240 3*706 ?*097 0*938 0.120 2.60 -0.14_1 O. 11_S

IZ.O(; -0.120.* 0.069601 -_.OOL?O 0._0_0 0*01862 -1.*.529 3.993 10.71"* 1.268 0.116 **.11 0o130 0.240

lb.O_ -0.16..8 0.069696 -0.008638 0.01..773 O* 03036 -20. 469 **.235 13.8031 1.*.22 0.018 5*61 O* ]1..5 O* ]1_0.*

2_.01 -O.ZOq8 _°0693..8 -0.014229 0.020552 0.03927 -26.738 **.532 16.382 1.407 -0.079 6.81 0*521 0.308

B_



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAI_ BLADES WITH A LINEAR TWIST OF -4 °

-4100 0.1090

-0. 0.0505

4.00 -0.0079

8.00 -0.0585

12+_0 -O_[OBJQ

V

(n) _ = 0.45; M(1.0,90o_ = 0.9 - Concluded

I +Ic°I-I+I+I+I+I+I+I+_- Y Y _ deg deg deg deg deg deg deg

cL
0-- : .u_4

cr

b 3,

deg

I
0.074440

0.023043 -0.005465 0.00Z95 |_lZS9 _,_05 1,055 0.5Z9 0+061 2.04 o0.09310.0|4

0.074_02 0.015853 -0.002519 0.00398 7,538 3,580 3.843 0.747 0,101 2+36 -0.143 0.@§0

0,073510 0,0081109 O,OOJ.O,_8 0,00710 O_03B 3*TZ? (_.1._9 0*970 0*L_6 _,113 -0_|¢4 Q_III

0.073658 0.003542 0.005670 0.01025 -6.433 3.921 9,175 1,207 0.12q 3.gq 0°053 0.220

-4.00 0.1140

-0. 0°0545

8,00 -0,0477

IZ, O0 -0,098g

cL
- 0.078

0o0t130+ 0.02_00 -0.001025 O.Ol.+l 15.118 ).64! 2.057 O.ill 0.076 |o25 -e.l@$ O_l

0.0776k0 0.0174Z6 -0.002014 O.OOS_k 0.3_ 3.793 4.0_6 O.?g4D 0.|07 2.4_I .-@.||$ 0o_I

0_07761_ 0.0J1229 _ 0._1/L?] L_t8 3.922 ?.320 1_Zl6 Ot 137 3°61 0oCC9 C.|12

0.077574 0.005902 0.006748 0.02622 -_.095 4.105 10.260 1.432 0.081 4°73 0.111 ©.271

0.077505 0.099212 O.O.LU_3 _ -1J_6J_ +J329 tZL152 I.$13 0.006 5.?4 0.9¢@ 0.314

-4,00 O.lll!

-+, 0.0595

4.00 0.0075

8,00 I -0.0428

12.001 -0.0942

16.00 -0.14_.0

20.00 -0.1909

c;
: 0.08

0.079793 0.025503 -0.0e$033 0.00543

0.079697 0.018571 -0.002390 0.00700

0.079527 0.012_10 0.002294 0.0191C

0,079702 0.007037 0,007214 0,02B90

lS.3ll 3.lOt 2.1_11 0.'!01 O.(Iq3 l.tl 0.115 0.0_,7

0.764 3.881 4.021 0.967 0.130 Z.89 +0.097 0.099

2.083 4.010 7.802 1.Z03 0.12_ 3.90 0.042 0.210

-4.340 4.210 L0.717 1.467 0.059 5.01 10.106 0.301

0.079643 0.001172 O.OI21Bq 0.03591 -10,970 4._5 L3.203 1.534 0.013 5.913 i0.303 0.340

0.079701 -0.00_899 0.017549 0.04355 -17.521 4*720 15,710 1.529 0.087 7.04 0.424 _.343

0.07974_ -0.01u655 0.022836 0.05450 -23,927 5.040 18.003 L.458 0.155 8.32 0,579 D.311

B_



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

I Iie7_R' _ cL cb cQ
! 'deg _- _ _-

-4,01 0.0501 G.00039;

-0, -0.,'023 C.0OOII_

4,0C -0,t631 -_:,000381

0,0C -0,1228 -O,O0004

12,0_ -0.1017

16,0( -O.2392

20,0( -C.2949

-4,0 0.0644

-0, 0.L_'41

4.0 -0,2565

8.0 -0,1163

12.0 -_.1754

16.0 -0.2325

20.0 -0.2881

-4,0C ". [,?l L

-0. O.uL05

4,0( -0. "8_

9.0( -C.1£98

12,0( -0,1688

16,0( -_.2289

20,0( -9.2882

-4.0q C._779

-0. ':. "172

,_.00 -0.*'434

8.00 -2.1(34

12.00 -D.1623

16.00 -0.2192

20.0C -0.2737

(o) _R : 0.50: M(I 0,90o ) : 08

deg deg deg deg deg deg deg deg

eL
a

C.C01199 0.001606 O*O008S I

C.C01432 0.001404 0.00080

3.C01820 0.001233 0.00082

6.689 -0.84H -2.567 --0.240 --0.032 -0.61 O*01VJl -O*O'JLnl

-0.257 -0.56 -0.182 -0.051 -0.002 -0.36 -0.0|0 -0.001

-7.257 -0.318 2.164 0.132 0.03_ -0.12 -0.0711 O*]_nJ

3. t0195"/ 0.001328 0.00093 -14.23"/ -0.015 4.4.01 ).304 0.052 0.15 -0* 101 0.0/*0

C.ODOI7 _ 0.C01813 0.00169q 0.00114 -21.329 0.2_10 6.685 0./*63 0.0"/]. O*q _1 0 ZOl O

d.00,_025 C.001390 0.002351 0.00147 -28.658 0.b01 8.6?2 0.586 0.0?8 O.&l -0.Z33 0.04_

" . oC.00012_ 0.C00451 0.003464 0.00200 -58.220 O.gb'q I0.5_0 O.&&i 0.076 O._FI 0 _ 0

C'
L

= 0.01

O.O00il| "/.523 nO.3&: -2._! -0.1_, -4)*0:f5 I -O.Z" 41._ _'iL,_6.00994' C.00209_ 0.001193

, .01012 _ 3.r'01511 0.00136"/ 0.00080 0°564 -O*OIH O*2Tg 0*041 0o007 -0*0] -0.026 O*(H)2

O.O(_q701 9.001008 0.001630 0,00081 -6.38| 0.211 2.85_ 0.21J0 O.Ok, O O*_.r41 -O*09"J 0.0]1"3

').010002 0.C09346 O. 002090 0.00091 - [ 3.3/04 0.52; 4.97T O.a_O l 0.062 0.50 -0* ]L4H) O. (l_'l

C.00961' -0.000523 0.002782 0.0011_ -20.467 0.61' 7.164 0.552 0.07_ 0.71 -_I _][11o 0o11_I

,_.01012 _ -_ .002022 0.003948 0*00158 -27°6_-2 1*1¥( 9*220 0.680 0.087 ; l*OS -O*Z**5 O.ell

.L.OlOZ4( -0.004102 0.005627 0.00259 -55.103 l*b'5_ 10.961 0.755 0.0113 l*aJ][ '_ ZliO UoO3"I

%
= 0.02

.019972 _.C0_517 0.000543 0.00095 8.410 0.191 -1.589 -0.044 _ -0.012 0 • _l 0._ -I!*

C *020247 G.C02113 O*OOll02 0.00081 1*440 0.4Fq 0.750 0.155 O.O1? 0.}4 -0.0/'3 0.009

C.oIqq32 0.030732 0.001799 0*0005][ -I-S.492 0.7'r_l 3.|_ O*_JO 0.0_0 0*_1 :"]S*'[Z_J " O.O'_Jr

".019986 -0.C00744 O* 002628 0.00093 -12.465 1.0_2 5*469 0.498 0.072 0*84 -0* |88 0.0_5

• °3.019690 -[ .C0250"/ 0*0057/*0 C*00122 -19.542 l*_"_J 7*b'_t2 0.4_FT 0.011_ ]_*l"J ,_..:_J_r _-._1"/2

1,.02C18_ -?.C04858 0.005327 0.00104 -26.655 1.735 9.761 0.1_5 0*096 |.%] -O*Z4_B O*_BT

7.02038q -3.C0646_ 0*00?460 0.00387 -3"Z*_91 2.06q 12*3010 0.97_ r Oo%OT ][ :_rTg _"O_,,_ql. U._rT

%
-- = 0.03

o

.02998_ r.C05420 -0.000300 O.OOlOl _°522 0*750 -1.061 0.061]-0*001 0o_ 0._ -_l*_l

',03045! 0.C03212 0.000615 0.00083 2.521 1.015 1.245 0*259 0*02¥ 0.'/0 -0°065 O.OIL_r

_.03(35_ 0.000932 0.001730 0.0C083 -4.&36 1.285 3.622 0._,22 0.057 0.51_ 0 _ 0*0_0

.03C02_ -].C01378 0.0029?8 0.00099 -11.593 1.594 5.950 0.594 0*083 1.21 -0* 200 O° OSl_l

"_.02972C -1.003963 0.004/*85 0.00159 -111.621 1.902 8.III0 O.T4_ 0.0_/ 3o_b_l _*_iF[ 0.0112

_.030182 -0.C07166 0.006549 0.00250 -2_.67| 2.281 |0*312 0.874 0.104 1.116 -0.23S 0.|e3

_,.03_145 -C.Cl1129 0.009397 0.005/*1 -32.832 2._ 12.26T 0.90_ 0.0_15 2._ "OJ[EU 0.1['_1



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR T'_ST OF -4 °

(o) _ : 0.50; M(I.O,90O ) : 0.8 - Continued

"_.00 0.0849 _.040077 0.G07859 -0.001352 0.00U3 10.2"_ 1.2TI -Oo51"7 0.|,, 0°011 0°12 -0,009- ffOJE.

--0. 0.3236 0.040043 0.004705 -0.00Q035 0.00088 3.|T4 1._3 l. T40 0.336 0°038 1.0§ -0°001 0°010

4.00 -0.0368 0.039982 _.001702 0.001402 0.00089 -3.74_ 1.80 l& 4.T25 0o5'J'7 0o_ I.]PJ -a]_2. O_JI_E

8°00 -0.0970 _.040015 -_.001513 0.003107 0.00112 -10.727 2.124 6.43! 0.690 0.093 1°ST -0°Z21 0.06T

1;_.00 -9.1558 3.039681 -';.Q06890 0.005030 0.001110 -IT.'/I_, 2.4IJ'af 0.6510 0.0a_ 0.]01If |*11[ ;-o._rI[ _._

16.00 -0.2122

ZO.00 -P.2652

_*0( 0.0922

-0o _oJ30B

4.00 -0.0300

0.00 -0.0904

12.001 -0.1486

_.03q988 -_.C08882 0.0076T6 0.00437 -24.653 2.800 |0.921 0._0 0.114 2.33 -0°20| @.1_

_.039866 -0.013414 0.011150 0.01000 -31*_p3_ 3.14_ 3.1_ I°112 0.100 3.O'l -0o_ O.Tlrl

= 0.05
a

0.0S0lT_ 0.010826 -0.002601 0.001_ !1.2_ 1.14_ 0.@&2 0.212 0.086 1.|0 _e°040 0.mZ

0.050110 0oC06T78 -0.000909 0.001.02 4olll 2.068 2°30T 0oA52 0.0_2 Lo4_ "GolL05 0°0t5

0.050306 0.C02993 0.000869 0*00101 -2*167 2.347 4.&26 0o4127 0.0"/_ I.IR! -0.|1'E _J_.

0.049994 -0._01136 0.003025 0.00136 -9°858 2.653 6.924 0°T91 0°104 _°95 l-0._29 0°0TT
i

0.050122 -0.00S_50 0.00S_51 0°00810 -16.707 2.91H5 9.L_18 0°_7_ 0.I23 _-JS_ .

0°0498811 -0.C09783 0.0088)0 0.00970 -2_.422 3.277 11.755 1.1S6 0.125 _*07 -0°082 0._0S

0.04_751 -0.014162 0.013015 0.01861 -29*81 3._J1 I_°]r?_ 1.300 O.o1r5 4*ZT U._q O.lr02

c_
-- = 0.0_

-q.00 0.1COI / .060376 _.C14613 -0.00_04S 0.00159

-0° 0.0385 0.060175 0,00910 -0.00_982 0.00|3l

4.00 -0.0226 _.060324 O.O04TT2 0.000|87 0,00127

8o00 -0.0835 0.059798 -C.C00252 0.002811 0.00201

12.00 -0.13%5

16.00 -0.1897

_0.00 -0.2366

12.287 2°_22 O*T13 0.410 0.0_2 1._/ -0.071 0._

5.1Z2 2*625 2.%S 0.09_ 0.071 1.02 -0.1_$ 0.04_

-|.90| 2._2 Y.2330.T69 0.0_9 2.1U -o°_rl ffo_

-8.93_ 3.155 ?.490 0°916 0o119 2.39 -0°200 0.100

0.059697 -0.c04941 0.006142 0.00_7 -15.N1_ 3.4ZN |0.I73 l.Fr3 0.11F_ NoT_ -ooIIIF. ultra.

_.059s77 -_.c0_961 0.01000 0.02060 -21.596 3.6_0 |3.|18 i.393 10.093 4.48 0.z14 0._02

0.050616 -_.013019 0.015298 0.03063 -27.51_ 3.903 [5._13 1o4_ _.0_0 6;_1$ o.qqr_ _._FJ_

-4,00 0.10)1

-0. 0.0420

_,oo -0.8191

8.00 -0.0798

12,00 -0,1328

c_
= 0.064

0.0_401q 0.01500Z -0.00_12 0.00|78

0.0_4191 0.01030 -0.002441 0.00106

_.063_2 0*005583 -0,00005_ 0,002_9

0.083867 0.0OO324 0.00Z833 0.00438

12.687 2.63Z 0.0?7 0.462 0.04_ hT_ -0.@?_ e.@|T

5o56_ 2.048 3.Z83 0.666 @.085 2.00 -0,|4_ 0°055

-L,4_6 3.100 5.$66 0.050 0.1_4 _._ -0.1_0 0.072

-8.456 3.362 7.055 l.O|_ 0.137 2°65 -0,184 0.115

0,0636)2 -0.00,008 0°006657 0,01561 -14.669 3.555 10.881 I._6 0.141 3.|0 0,013 0._

87



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

++LIc de++ +l+r

-_tO0 0.1067

-0. 0.0458

_.00 -0.01_1

8*00 -0.3699

12.00 -0.1228

(o) V R = O.5O: M(l.0,90o ) = 0.8 - Concluded

.I+L+I+I+i+L,L,,_ deg deg deg deg deg deg deg deg

c_
-- = 0.068

a

G.068110 0.017572 -0,005222 0.0Q2Z6 13+154 Z, SJ_4 hZg7 0._28 0*058 1.88 -0_0S3 0_¢_

0.068179 0.01150 -0.00288_ 0.00289 6.053 3.06q 3.665 0o?5B 0.099 2.20 -0.141 @°06|

0.0_774_ 0.00664_ -0_DOQO_5 _.0_£_Z -O.B_u_ 3_2B7 _ 1_D22 n-l_ Z_t4 -0_1X7 Q_L9

0.067565 0.001968 0.003_78 0°01506 -¥°264 3.459 9°0?2 1.321 ).158 3.$9 0°0_? ©o2Z2

-_.Ot 0.108_

-0. _.J481

_.00 -0._IC4

B.O0 -0.0647

12o00 -0.1185

cL
= 0.07

3.070132 C.018471 -0.005534 0*00255 13o]g9 2._1 1.4_9 )._ 0.064 _.q17 -0._ 0.01_

3.070308 0.0123G -0.003_ 0.00387 b.353 3°190 3°9|4 0.819 0o110 2o32 -0o154 O°OG4

_.069758 _.C07391 0.0_0C76 0.0097_ -0°390 _.374 6o&36 1.133 0._$9 2.g_J -0o|0_ 0.][35

_*069674 O.¢O2897 O*OO3899 0.01961 -6. b41 _.557 9.6I? 1.4|6 0.139 4°00 O°O'W_ 0o2S5

_.069605 -0.C01614 0°008C23 0.G2697 -12.922 3.,T77 12.290 |°546 0.068 5.|1 O°L_JI_ 0.3Z0

-4.°00 0.1202

-0. 0.3630

4.C0 0._C86

8°00 -0.C*,8

cL

C .080403 0._29569 -0. 006824 0.00646

C .079662 O.CI}'OT9 -0.003C96 0.G1355

C*079680 O.C 1174.6 C*001C69 0.02308

G°079732 0.C06963 0.005465 0°03137

0.08

14.1&8 3._"t9 I 2.660 0.824 0.107 2.$4 -0.115 0._

8.182 3.692 5.557 I°ITT 0,148 3.Z3 -0.065 0°155

1.1_ )._g 8.$60 1.443 0.n6 _._ 0°0T0 0.2T4

-4°240 _.072 11.4¥2 |.604 0°045 5°32 0°206 0°356

88



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

e.75R'I _ j CLdeg

(p) _ - 0.50; M(I.0,90O ) =0.9

-_- _ deg deg deg deg deg deg deg deg

%
-- 0

cr

-4.0( 0.C582 0.00024; 0.0022b.: 0.002663 0.000_6 6o£1FI -0.ELL] -Zrol_/"J[ -0._r4 -0.0_V1 -0°67[ U*041 -0o_41f

-0o -0.0024 -0.00012_ 0.00241_ 0.002383 0.00000 -0.2T4 -0,53_ -0°liND -0o062 _0.007 --0.3S 0.000 --0*ml

_*0[ -0.0633 -0.0003BC _.C(_2T_ 0.002166 0.00082 -7o2"f_ -0.2"/] _r.)._ 0._ 0o0"JI -0-°_ -U.OIP3 _._

B.0( -0.1231 _o000004 0.C0287_ 0.002225 G. 00094 -16o268 0°0]_ 4_. %69 0.309 0o0S? 0o20 -0* 162 0.040

1Z.l_ -0.1824 -D.00042q 0.0021Ul 0.002501 0,00116 -2"1.4S'B 0.311 K.6_ 0.4R_! 0.010 0°ll_ -0°220 _*Oi0

16.0( -0.2399 0°000064 0.00230 0.003273 0.00161 -28.735 0o66_ 8.653 0.603 0°0_1 0°T5 -0°259 0°073

20.O_ -0.Z'95_ C.00017_ 0.(_0133] 0-00 _4_6: 0.C0_r43 -]_.332 1°02_ l_°_f 0.6112 0.0Eli 1.O0-Oo2E1 0.0"1rll

-- _ 0.01
c,

•-4.0( 0.0446 0°01C278 0.C031:P_ 0.002191 0.000011 T*_PJl't "0.27 -2.07_ -0o144 -e.0:H) -0.Z_ O*(M_J -(I.IILRI

-0. 0.J037 C.0098S 0.C02474 0.00234"/ 0.00080 0,540 -0o015 0°266 0.031 0.00"* 0.0( -0.019 -00003

4..0( -0.C570 C.009911 _.C01995 0.00261| 0*00081 -6*_)_ 0*;_60 2*60_) 0.21rS 0.0_g 0._1 -0.|0-4_ 0.D_-4

8.00 -0.t168 _.010003 0.C01271 0.003021 0.000_)2 -13.405 0*576 4*065 0°4,0T 0*069 0.5( -0.111_ 0.041

lZ.0_ -0. ITbP L.00968! 0. _00385 0* 003T&5 0.00][_ - _ro. _f_J 0 • E';r2 T*I_0 0*_PJ 0.0_1_ 0.11] -'_. Zr40 0*]_1[

16.0C -0.2_33 0.01013_ -0.C01090 0.004972 0.00186 -27.743 1.2_ 9.204 0.6_ 0.|00 1.1] -0*267 0*0_S

20.00 -C.2889 _.010"tq_ -0.00313"/ 0.006705 0.00"J][0 -35.212 1.610 I0._'_ 0.'_P0 0._ 1._ -0.25_ 0._

_- =o.o2

-4.0_ 0._708 0.01q94; 0.0044_1_ 0.00156| 0*00_92 11°3"PI 0.2_! -hSmd -0.0_r'J -0.018 0.Y 0.0ai6:-0._RI

-0o 0.c090 0.01992! 0.C030)_ 0.002c8_ 0.00081 1.36"/ 0.51; 0.73E 0.128 0.015 0.34 -0°039 0.005

4.0_ -0.c506 0.01'_TJ 0.C016_,_ 0.002"t_ 0,000_ -_._1_ 0.71_. 3°125 0.31'3 0.050 0,6_ -0.1171 _oO_Ni

8o0! -0.11('5 0.02002] 0.C0017! 0.00360( 0.00095 -12,549 1,11 5.**6 0.S07 0.080 0o9: -0°20] 0.0_&

1Z.01 -0.1697 C.01_6_r -0,C0158 0°00475_ 0,001311 -19,64_ 1._12 7.660 0.11_2 0.101 Io1_ -u°zn_J UoOTII

16.0( -0.2268 C.02016_ -0.00390_ 0.006474 0.002)6 -26.768 1.710 9.?_4 0.7_16 0.109 1.S- _ -0°265 0.100

ZO'.Ot -U.2U1U _.U2UT_ -V.UO6gl_] 0.0011U92 0.O0_,_YS -3_..0B6 2.16:] ll.b'q_ 0.8"T7 O.O_B lo_l_ -U.ZI_ 0o1"2I

%
-- = 0.03

-4.0_ 0°0774 0.02_954 0.006361 0.0006_J 0.00100 g._2 0._ -I._61 0.0_1 -0.0_ 0*%_1 0._1 ! -CI*_][

-0. 0.0164 0.030163 O.0040q'l 0.00160_ 0.00083 2.223 1.0S_ 1.233 0.228 0.02T 0.T; -0.062 0.012

4.0[ -0._4.43 n.02_8_] O._ 0.00271_ 0.0008_J -4.'T4_J 1.332 3.&"/3 0.%23 0.O82 1.01[ -U.1_11! Oo_

IIl*0C -0.104_ 0.0300_(_ -0.00046_ 0.003791 0.00106 -lhf05 1*654 S.9'_4_ 0.604 0.09_1 1.21!-0.2211 0._1

1_.O¢ -0.163% 0 • 02xJ67_ -0.00_103Y 0, 00_;59_ O* O01Y_ -111.75] 1.95"/ 11.17] 0.T62 0.1711 ][.511 -0,_ 0 *OIJ_

16*00 -0.2201 C,0]0125 -0.C0618 0.00784_ 0.00]5_ -25*7116 2.328 10.]20 0.898 0*116 1o91 -0o2H 0.121

_0o0_ --O.LTT43 0.030105 --O.C100_Jy 0.0"/09_J'_ 0o00£q5 -32.916 2.700 12o297 0.9111 0.101 2°_1 -0.I80 0oi32

89



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -40

-4.0_ 0.0861

"0. 0.0223

4.00 -0.038_

8.00 -0.0981

1_._ -0.1569

I |6o0_ -0. Z13"/

I 21_._n0 -0.2657

(P) _R = 0.50; M(I.0,90o ) = 0.9 - Continued

o- 7 _- _ deg deg deg deg deg deg deg deg

CL= 0.04

(7

-4.B 0.0912 _.05098_ F.C11603 -9.001627 0,0012&

-0. C.3296 _.050073 _.C07630 O.000O86 0.001OO

4.01 -0.J313 _.050227 _.C03835 0°001931 0*00108

1.0( -0,_g17 ¸ _,047g0 -_.00_2501 0.0041TB 0oC0175

1_o_ 1 -_.l_q5

16o00 -0.2041

ZOo_3 -_.Z533

-4.0_ 0.9989

-0. G.0372

4.O_ -0.0242

8.00 -0.0847

1Z.0_ -0.1402

16.00 -0.1905

Z_o00 -0.2_T&

-4.0@ 0,1019

-0. 0.0406

_QQ -Q_Q2 03

8.00 -0° 0808

1Z.0_ - O.Z_136

C.04001! 0._8762 -0.000367 0.00110 10.167 1.3T6 -0°_2 0.1_1 0°007 _ol_ - oU 0O_ -.W,,1W_

0°0_002] 0.00_598 0.000933 0.00088 3.070 1°370 1.740 0._32 @°03_ 1.00 I-0o003 0o_1

0.03993: 0.00256T 0.002438 0.000gl -3.397 1.rt_ _.106 0.523 0.073 1°3_ -o.r_ _o_

0.040904J -_oC0061T 0.004106 0.00129 -10°360 2.10S 6.43 0°T03 0°|04 1°64 °0.2_| 0.@_@

.,.O_�g_ -0.0078_2 0.00g[54 0.00374 -_.TST 2.0_g 10°g47 I 1o013 0o122 2.31 -0o|_k 0.|S_

_.039848 -C.01223g 0.012803 0.01135 -31°6_1 3°1_ 1].1"32 1.1_E 0.101 3°Z1 _z_° _,_N_.

c_
-- = 0 05

lhll_ 1.8q 0°0_7 0.Z76 0°_4 [.Zl -o°_rr 0°_r_

3.g71 2,1_2 2.296 0°_8 0.034 1°4_; -0o111 0oa_1

-3.0_0 2,42_ 4.6_r_ 0.633 0.096 1°7_! -_°_ _F_°

-g.99_ 2o6_ 6°g4z 0.800 0.1|_ _°05 ¸ -0o233 0°00_

_.05003q -_..r.04392 0.006950 0,00433 -16.823 3.022 g.33_ 0°_ o.rsl Z._l -_oZ_ _.1_7

_.049853 -0°c08668 0°010541 0.01106 -23.50_ 3.313 11.T_3 1°17_ 0.1_6 3.20-0o0T2 0°ZgT

0.049770 -_.012846 0.014972 0,o_012 -2_.R0 3°_ 1_.3_1 lo_O'F O.[_r3 _°_ _.Tr_ _°_rr

cL
-- _ 0 06

a

c.o&038c' o°015217 -o°oo3076 o°oo156

c.o60212J :.clozeo -o.oo0984 0,oo130

_°0600g_ C.C0_504 0.061292 0.00151

C.05976_ 0oC0O63Z O.OC4[ZZ 0.0O3O4

I
12.169 2.4T71 0.713 0°_06 0.042 1.61 -0.r_ 0._i

4.963 2.6|2 2°959 0.594 0.076 1,88 -0.130 0.0_5

-2.034 2._7 5.250 0.TT/ 0.1Oll 21ql. -_11_° _,_112.

-9.069 3o201 ?.533 0.939 0.130 2°33 -0°20_ 0°11q

_.059679 -0.0038_B 0.007706 0.01099 -15.600 3.z_ 10.2_Z9 1.1_2 0._5 3._Z-_*_ _._1_

0.059_31 -_.C07704 0°012293 0.02202 -21.68_ 3.685 13.137 1°39? 0°090 _°65 0.200 0°_

_.05qSq6 -0.011601 0.017503 0.03153 -27.6_5 3°_6 1_._97 _._ -O.0Z3 0.11 0._ _o_r_N

_-= 0.064

0.06_0|2 0.016683 -0.003630 0.00170 12,541 Z.6|7 0._0Z 0._Z 0°0_1 |._6 -0.e|$ 0°_1

0.064439 0.0115_4 -0,001434 0.00191 5.414 2.9_6 3°284 0.668 0.08q _.05 -0°1_ 1 ©°0_4

0.06424_ 0.006508 0o001107 0.002_ -1.57_ 1.170 5°6_2 0._0 0,127 _,4_ -O_I_S 0,_@

0°06386Z 0.O01Z_0 0.00424_ 0.00569 -8.568 3°411 T.923 1.040 0°146 _°03 -0o12_ 0°i|4

0.0636T_ -_.0_ 0.008_Z_ 0_01Z2_ -14._zl _60_ 10._13 1.3_ 0,1_T $.9_ O,gT_ _L_|



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RE(_._'_GU!_A!- _t_ADES WiTH A LFNEAR Tgv'L_T OF -4 °

e.75R, \

-_Q0 0oI05_

-0. 0.0443

8.00 -0.0709

- O.A2.3g

(P) _2R 0.50; M(I.0,90 u) " 0.9 - Conc[uded

Qo068129 0.018357

0.068|41 0.012806

Q._TS_O Q_OOTf_l

0.0bT562 O°OO2992

QoO_T75LZ -0.00130

-0,00%ZZ5 0*0QZ32 13tQQ9 Zt@Z| |!314 0_53| 0.062 1.93 -0.097 0.02%

-0.001799 0*00303 5.682 3.124 3.6¥1 0.764 !0.106 2.2¥ -0.|$6 0o060

tl_IOZ_L9 -O_B7 1.119 W L._9 0_15% 2.10 -0_ _lll]

0.005105 0.01626 -7.384 3.511 9.002 1.323 0.135 3.TT 0.042 0.234

-4.00 0.1073

-0. 0.d47_

4.00 -O.ClI5

6.00 ~_.065b

11.00 -0.1196

cL
= 0.07

:.070166 0.C19252 -0.004526 0.00267 13.258 3.030 1.%97 0.571 0.069 2.03 -0.I03 0o_13

C.070_43 ,3.C13628 -0.00193_ 0.00_31 6.219 3.253 3.964 0.838 0.119 2.43 -0o|59 0.067

C.069541 0.C08269 0.001465 0.¢10%8 -0.521 3.403 6.673 1.1%6 0.162 3.II -0.071 O.l_K

°_.069689 0.0049_ 0.005624 0.02093 -6.751 3.610 9.63@ 1.419 0o133 _.19 0.09_ 0.265

_.069624 -_.00_35T 0.009975 0.02814 -13o050 9.833 IZ.300 1-_ 0.066 S.2_ 0.2Tl O._J_3

4.Or 0.0075

S.O¢ -0.J458

cL
-- = 0.08

:.08017_ _.0238_1 -0.005182 0.00797

0.079696 C.C18029 -0.CC1564 0.C1515

C°079512! O.C12T_S 0.002_36 0.024_2

C.079752 a. C08236 _.00749, 0.03271

14.356 3-9831 2.881 0.097 0.123 2.7% -0. I00 0°_lB_

8.135 3.741 So666 1.193 0.|%6 3.%2 -0.0_6 0o|T0

1.7T 3.913 8.602 1.%42 0.1|4 4o_ 0.0ST 0.2_1

-_.3_6 _.135 11.526 1.602 0.045 5.40 0.183 0.]_1
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A }_OTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

(q) 9VR = 0.55; M(l.O,90o ) = 0.8

%

-_.CO I 0.05qo -0,000057 0,00[357 0.00t_(13 0.000831 6._25 -0.91_ -2.825 -0.298 -O.043 -0.72 0*087 '0°0]q.

-u. -0.0027 _).oooot5 0.C01513 0.001_56 0.00077 I -0.277 -0._0_ -0.216 -0.065 -0.004 -0,42 -O,OIZ '0_(}4_

_.no -o.r_osq -t:.000344 0.002060 0.001268 0.000R0 -6.886 -0.J65 2.282 0.138 0.032 -0.16 -0.093 0.0Z3

B.nO -0.1278 ().000_i; 0.002326 0.001339 (%000q0 -I3.652 -0.061 4.803 0.351 0.065 0.15 -O.l?3Q_OiO

2.C0 -O.tagl -).00o303 0.00251g 0.001593 0.00110 -20.176 0.206 7.179 0.537 0.089 0.4, -0°233 0.072

6.00 -0.76£5 o.03029 0.c02[8I 0.Q022q0 0.0016o -26.922 0.565 9.652 0.703 0.10] 0.77 -0.271 0.089

?0.00 -0._067 -0.()09_6c O.cot_26 0._03147 0.00207 -34.03_ 0.d24 11.370 0.805 0.I00 1.05 -0.269 0.098

cL
--= 0,01

-6.0( 0.0682 0.009943 0.002167 0.001285 0.00085 7.009 -0.390 -2.280 -0.179 -0o030 -0.33 0.066 -0°0_4

-0. 0.0036 0.0t0045 0.001605 0.001433 0.00077 0.669 -0.095 0.280 0.062 0.009 -0.06 -0.0BI 0.001

6.0t -0.0593 0.009761 0.001322 0.001660 0.00079 -0.104 0.164 2.819 0.256 0.045 0o2_ -0.[_5 0.0_

8.0t -0.1213 0.0[0048 0.000913 0.002060 0.00089 -t2.65q 0._7 5.34, 0.666 0°078 0. 561-0.19_ 0.059

12.0( -0.1826 0.009760 0.000305 0.002711 0.001t5 -19.3,? 0.752 7.?30 0.6_9 0.I01 0.031-0._50 0.002

10o0( -0._20 0.01fl384 _0.000797 0.003795 0.00162 -26.046 1o105110.026 0.812 0.|13 1.18 -0.282 0.101

20.0_ -0._999 0.009623 -0.C02135 0.00518: 0.00259 -33.066 1.*o3L11..931o.912 o.1o8 t.49 -o.265 o. xx8

_ .o.o_

-_.00 0.0728 0.01996_ 0.003635 0°000658 0.00091 7._08 0.13_ -1.718 -0.0_6 -0.016 0.07 0.0_I -0°01_

-0. O.OlOO 0.020224 0.00221! 0.001166 0.00079 1.231 0.427 0.790 OoI_2 0.021 0.34 -0.050 0.011

6.00 -0.0528 0.019755 0.O01085 0.0017_6 o.00079 -5.323 0.691 3.368 0.381 0.063 0.63 -0.13_ 0.0_6

8.0_ -0.1169 0.o2007I -o.000047 0.002566 0.0o093 -11.879 0.993 _.872 0°5?9 0,091 0.93 -0.21] 0.069

12.00 -0._761 0.019796 -0.C01380 0.00_505 0.0012_ -_8.529 1.2ql 8.277 0.7_2 0.11_ 1.2] -0.26_ 0.09)

16.00 -0._356 0.020399 -0.003231 0.005082 0.00207 -25.t83 1.650 10.595 0°9_* 0.|2_ I.60 -_.281 0._16

20*00 -0.2929 0.019606 -0.005481 0.007063 I 0.00398 -32.09_ 1.959 12.641 1.0_7 0.1_5 2.00 -0o2_ 0._9

i

%
_ _ 0.03

-4.00 0.0796 0.030011 0.00517_ -0.000181 0.00099 8.621 0.679 -1.141 0.071 0*000 0.65 0°010 ,O.OOb

-0. 0.0163 0.030012 0.003182 0.000692 0.00082 1.980 0.930 1.303 0.26_ 0.033 0.72 -0.068 0.022

_.00 -0.0_62 0.0298_8 0.001360 0.00167_ 0.00083 -_.5_I I.216 3.910 0.500 0.075 1.02 -0.15_ 0°0_7

8.00 -0.I086 0.030059 -0.00053? 0.0028_7 0.00101 -11.106 1.517 6.392 0.692 0.103 |.32 -0.231 I0.07_

12.00 -0.1697 0.02982 ? -0.00259 0.00425 0.00151 -17.718 1.825 8.823 0.076 0.|25 1.64 -0.275 0.106

16.00-0.2287 0.030300 -0.005147 0.006237 0.00310 -24.308 2.178 [1.193 1.0_3 0.|34 2.08 -0.261 0.139

20.00 I -0.28_ 0.030242 -0.008229 0°008962 0.0080t -30.932 2.510 13.458 1.175 0.|21 2.70 0°1_ 0.186
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

:T( 0 55; M(1.0,90o ) : 0.8 - Confirmed

i i iltlili c L % cQ ] UCQ,D _, %, _,, _, _3, h, b2, %,
8 "75 R ' _l -_ _ -b- _ deg deg deg deg deg deg deg deg

%
-- = 0.04

c,

-4.C0 0.086o

-0. 0.0230

4.mO -0.0397

S .nO -0.1022

12 .nO -D.Ib32

lb .00 -0.2214

20.00 -0.2757

-a .00 0.0939

-0. 0.1)302

4.00 -0.0327

8 .00 -0.0957

12.00 -0.1555

lb.O0 -0.2113

-4.00 0.I015

-0. 0. 3S4

.o0 -0.,_24e

S.nO -0,0_62

12.o0 -0.1424

16.00 -0.1955

0.000112 O.GOI41b -0.001237 0.00113 9.455 1.221 -0.549 !0.198 0.016 0.85 -0o017 0.005

t.040051 0.C04629 -0.000000 0.00090 2.778 1,454 1,873 0.390 0,049 1.11 0,09_ 0.03'

0.0_9930 0.0021?3 0.001283 0.00091 -3.758 1.746 4.450 0.620 0.089 1.42 "0.173 0°066

L_.040036 -0.C0f555 0.002901 0.00119 -I0.335 2.041 6.913 0.805 0.116 1,71 -0.29 Q.0|9

,;.039o7_ -0.0033_2 0.00_761 0.00211 -16.907 2.341 9.380 0.996 0.138 2.00 -0.Z67 0. I_5

G.039737 -0.006408 0,007320 0.00693 -23,381 2.654 11.872 1.183 0.14_ 2.68 "O*IBI 0.II*

0.040011 -0.CX3990 0.010694 0.01438 -29.685 2.958 14.391 1.333 0.109 3.66 0.036 0.259

eL
= 0 05

o.0v0280 0.010162 -0.002483 0.00134 10.3_6 1.772 0.104 0.318 0.034 1.26 -0.051 0.016

_.0_0118 ).006567 -0.000_90 C.OCIO_ 3.624 1.987 2.513 0.835 0.067 1.5; -O. lZO 0_0_7

?.050312 ).00_437 0.000705 C.O010_ -2.932 Z.300 5,029 0,T49 0.103 t.88 -0.205 0+060

C.049947 -0.000095 0.002755 0.00156 -9.549 2.559 7.460 0.928 0.131 Z.13 -0_7__ J_

_.(_49879 -0.003523 0.005288 0.00567 -15. 949 2.840 10.109 1.164 0.157 2.6_ -0.201 0.169

0.049779 -U.006833 0.008587 0.01479 -22. lOB ).098 L2.873 1.3BO 0.137 3.70 Q. 019 llJZll

[.060087 0.013322 -0.003847 0.00173

C.0_0467 0.O09133 -0.001973 0.00188

0.099832 0oC05130 0.000179 0.00359

G*059617 0.001071 0.002853 0,00804

eL
_- : o .o6

11.237 2._0o 0.810 0.491 0.055 1.67 -0.000 O.O_l|

4,582 2.554 3.305 0,722 0,098 1.97 -0.164 0,056

-1.977 2.793 5.908 0.986 0,147 2.36 -0.2Ob 0.093

-8.457 3.00_ 8.478 1.208 0.177 2.91 80.I_0 ODJLT5

_.059544 -).002263 0.006904 C.01004 -14.441 3.721 11.480 !1.462 0.150 4.02 O. lO0 0.300

C.05_74? -0.00538O 0.C10434 O.02720 -2O.226 3.4?? 14.350 1.600 O.086 5._9 0.3_ Q.371

-J. o.. 3 22

8 .no -0.O7?+

L2.nO -0.I_41

%
-- = 0.064

).Go41t, l ).614800 I -0.00_444 G.O0211

d.'?: 44t .G10306 0.002373 0,00307

'.(_379_ ,).C0_079 0.000215 0.00813

;.00_121 3.C02389 0.003424 0.01_99

11.642 2.',30 1.141 0.565 0.067 1.86!-0.0_1 0.040

_,_22 2.?66 3,725 O.83O O.ll6 2.20 -O,170 0*068

-1.3_ 2.97_ 6.543 1.156 0.173 2.77 -0.1_7 0.180

-7.%05 3,169 9.475 1.437 0.169 3,70 O.OZO O.259

t .0¢,_77_ -o. COlO 64 O. 007084 0.02454 ~l 3.51_ !. _92 12. 250 1. 594 0.104 4.82 0.236 O. 3$0
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -40

v

(q) _ = 0.55; M(i.O,90o ) = 0.8 - Concluded

deg --6- _- 7 --_ deg deg deg deg deg deg deg deg

eL
_-= 0.068

-_ .nO 0.108_ 0.06q21_ 0.c16375 -0.005025 0.u0281 12.078 2.754 1.521 0°652 0.081 2.05 -O.LOI 0._

-O. 0.0463 0.06_374 0.CI157q -0o002_3_ 0.00552 5.5_6 2.966 4_267 0.971 0._0 2_49 -_{}_],._h_ I_,LQ_]_

_.00 -0.c129 G.057619 0.C07258 0.000380 0.01319 -0.708 3.134 7.236 1.309 0.175 3.26 -0.056 @.205

3 oCO -0,069@ C.067759 C.C03_94 0°005q67 0,022fi6 -6,6_0 3,34_ 10.249 1.558 _m[_ *_* _ _

12.C0 -0.1268 C.0675_I 0°000028 0.007810 0°02947 -12o698 3.866 12.935 1.674 0°056 5.42 0.293 0.3_

eL
: 0 07

o

-4.¢_0 I 0.II08 q.0702<* _.01720w =0.005297 O.OC]3 z, 12.]12 2.qo5 1.738 0.701 0.089 2.16 -0. I_ 0._

-() o 0._8q _o07()(lhl ).C122_I -0°002797 0.0062(9 5°894 3°075 4.4,08 0.991 0°I.41 2,56 -0_48 O._IF

&,fIo[ -OoOGqFI ,J.U_,')_SI ?°(07894 0.000506 0,0).536 -Q.361 3.22_, 7.867 i.369 0,169 3,50 -0°0_| 0.2_

_i.O0 I -0,,_662 .U_,9763 )._Ot+Sbl 0°00_237 0o02434 -6,257 3._ LO.600 Io602 0.@._ *.I_.I _

94



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES W2TH A LINEAR T'_qST OF 4 n

0"75R'[deg "_'

V

(r) _--_ = 0.55: M(I.0, 90 °) = 0.9

_- _ --_ _ deg deg deg deg deg deg deg deg

CLo
a

-4.n_ 0.0597 -0.00007 0.00244_ 0.002811 0.00083[ 6.238 -0.86_ -2.822 -0.31 d -0.053 -0.?; 0.106 -0._

-o. -0.0o27 -,_.00010 o.002661 0,00250C 0.00077 -0.286 -0.56( -0.224 -0,07_ -0.008 -0.*( -0.001 -0.Q]1,_

W.C( -0.0660 -C.00041 0.C0308_ 0.002261 0.00080 -b. 906 -0.31[ 2.267 0.13_ 0.033 -0,I; -0.092 0°020

8.r{ -0.12_0 u.00009_ 0.G0331_ 0,00231( 0.00090 -13.476 -0.00 z 4.788 0.355 0.071 O.Z; -0.1_

12.e( -0. IR94 -C.00022] 0.C0348] 0.002_70 O.OOll2 -20.210 0.27] 7.I62 0.548 0.100 0.5[ -0.254 0.075

16,C( -0, Z4gO 0,00034i 0.C0318( 0.003299 0.001_6 -26.9@3 0.60[ 9.424 0.719 0.117 0.8! -0.2q0 0.09_

20.¢_ -0.3072 -0.00046( 0.002831 0.004219 0.00243 -34.106 0.88_ Ii.346 0.825 0.115 1.15 -0.292 0.110

eL
-- = 0.01

-4.n 0.,)66[ _).oog_l o,c0323 0.002384 0.0008_ ?.00( -0.34 -2.278 -O.lg_ -0.038 -0.3] 0.01_ -0.0_4

-0. 0.0o3_ u.oug_p L,.C02(_9 0.G02478 0.00075 0.43_ -0.05 0.272 0.032 0.005 -0.01 -0.023 -0._

4.r -0. (i_97 O.OCgb_ C.C0234_ 0.002_71 0.0007( -6.14_ 0.22 2.805 0.25_ 0.049 0.2] -0.1_3 0.0_|

_,0 -0. IZ17 _.01010 0,00191_ O. 00306_ 0.0009( -12.70_ 0,52 5.330 0.47_ O.08b O.b( - (}_ZOB

12 .e -0. iS31 C.00987 0.C0129_ 0.003744 0.0012( -Ig.&O_ O.Sl 7.712 0.66_ 0.113 0.9] -0.273 0.08|

16.S -0.2/*26 O.OIO_C 0.000233 O. 0048g_ 0,0018_ -26.12! l.lb_ I0.000 0.8_( 0.128 1,2_ --0.30_ Q* _J,(

20.n -0.3005 0.00961 -0.¢0107_ 0.00640 0.00342 -33.14_ 1,45_ 11.978 0.93_ 0.1_0 1.6! -O.Z?[ 0.[3]

C_= 0.02

-4.0 0.072'. O. Olgg_ 0.00668 0.00_76 0.0009( ?.774 0.18 -l*?ll -0.061 -0.023 O.O 0.051 -0.02

-0. 0.009: 0.02008 0.00322 0.00221 0.0007_ 1.171_ 0.67 0*78: 0.16.' O.01g 0.3 -0.06_ 0.00

4.0 -8.053_ 0.01987 0.00213 0.00286 0.0007' -3.391 0.73 3.361 0o37_ 0.062 O.b -0.14_ 0*03

8.0 -0.115( 0.02008 0.00096 0.00361 0.0009_ -11.95_ 1.05 5.851 0.88( 0.100 1.0 -0.230 0.07

12.0 -0.176_ Ow 01908 -0.00036 0.00668 0.0013_ -18.612 _.35 8.25 0._7_ 0.127 1.3 -0.287 0.09

16.@ -0.23b; 0.02039 -0.00217 0*00631] O*OOZ?! -25.271 ;L_70 10*58_ 0.963 0.137 1.7 -0.298 0.12

20.0 -0. 293: 0.01956 -0.00633 0.00865'; 0.0052_ -32.16_ 2.00 12_,63_ 1.04_1 O. 1:_5 2.1 -0.236 0.16

C_-= 0.03

-4.C 0.0791 0o0291)§ 0.00619_ 0.00089] 0.000_11 8.56; 0.72 t -1_141 0.06 -0.007 ] 0.4[ 0.02_ -0.01

/

-0. 0.0159 0.03039 0.004221 0.001711 0.0008; 1o94_ 1.001 1.323 0.2b_ 0.034 0.7_ -0.073 0.01

4.C_ -0.0471 0.02983 0.002344 0.00276; 0.0008 -4.62_ 1.2b_ 3*89( 0.69! 0.07? 1.01 -0.16_ 0.0_

8.( -0.1094 0.0300_ O. O006b' 0.00393 _ 0.0010 -11.204 1.37' 6*30; 0.70_ 0.116 1.3 _ -0.25( 0.0|

13o( -0o 1?06 0.02979 _ -0.00156_ 0.00363; O* 0018_1 -17.811 1.881 8&813 0°892 0.138 1.?' -0.29; 0.11

16.( -0.2293 0.03025_ -0.00409! 0.00762; 0.0063_i -24.39b 2.22' 11,19( 1.063 0.164 2.2, -0.26_ 0.1_

20.( -0.2855 O. 03026, -0. 00702_ 0.01038! 0.0091¢ -31.001 2.$4 C 13.46_ 1.19(: 0.123 2.81 -0.161 0.2(

9_



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

(r) _ = 0.55; M(1.0,90o ) = 0.9 - Continued

_- _ _ deg deg deg deg deg deg deg deg

C'

! : o.o4
c_

-4.0( 0.0058 0.03999] 0.000395 -0°000173 0.001111 9.371 1.26_ -0,334 0o10| 0o013 0°0l -0°009 -0.001

-0. 0.0221 0.04002: 0.005607 0.001060 0.00089 2.686 A*31q 1,867 0*303 0*0_5 1.15 -0.096 0.021

4.0( °0.0407 0.03996 0.003127 0.002391 0*00053 -3*862 1.81 4*426 0.615 0.092 1*41 -0* |56 0.051

8.04 -0.1032 O. 040021 0.000440 0.004051 0.00135 -10.467 l.IOa 4.510 )*lie 0*127 1.8© -0*263 0*0_3

13.0i -0.1641 0.03957 -0.002305 0*0060T0 0.00300 -17.014 2.39C 9*383 1.014 0.1S0 2.2] -0.2?4 0*135

16.0! -0.2221 0.039642 -0.005310 0.008888 0*00809 -23.466 Z.691 11,875 1.19_ 0.149 2.81 -0.178 O.ZO6

20.04 -0.2762 0.040C3C -0.008503 0.012330 0.01575 -25.754 3.95_ 14,370 h34¢ 0.109 3.6_ 0*036 0*276

C'

:o.o5
o

-4.0 O.Oq2q O.OSOllW 0.01111; -0.001434 0.0012S 10. Z25 1.1_ 0.093 0.329 0*032 1.29 -0.04? 0.00_

-0. 0.0290 0.05_081 0.00?523 0*000175 0.00100 3.504 2.0_ 2.490 0.525 O.OTO 1.57 -0.125 0.043

4.0_ -0.0335 0.05026! 0.00435_ 0.001833 0.00116 -3. 063 2o351 3.021 i.752 0.131 1.90 -0.221 0.067

6.0( -0.0968 0.04967_ 0.000890 0.004001 0.00202 -9.670 2.61' ?*_69 1.943 0.142 2.24 -0.258 0.114

1].0! -0.116_ 0.049?0 -0.002442 0.006799 0.00695 -16.053 _.800 10.122 |.100 0.163 2.86 -0.176 0.188

16.0( -0.212 1 O. 04967' -0.003556 0.010383 O.OLb|Z -22.199 L. 133 12*861 1°385 0.13b 3*05 O*OZZ 0*268

C_ 0.06

-6.0¢ 0.1004 0.060056 0.014265 -0.002800 0.00168 11.116 3*36] 0*903 0._6 0.096 1.72 -0.010 0.026

-0. 0.0367 0.060099 0.009981 -0.000860 0.00178 4.407 2.58_ 3.260 0.713 0.101 2.03 -0.163 0*0S6

4.01 -0.0236 0.059940 0.006071 0.001366 0.00380 -2.111 2.85| 5.874 0.9¥9 0.132 2.45 -0.213 0.09_

8*05 -0.0874 0.03967C 0.002094 0.004294 0.008231 -8.586 $*06_ 8.652 1.204 0.179 3.0_ -0.135 0,195

12.0_ -0.1433 0.039622 -0.001053 0.008081 0.01898 -14.558 3*28_ 11_418 1.457 0.149 4*18 0.091 0.305

16.00 -0.1966 0.059761 -0.003993 0.012464 0.02704 -20.370 3.53_ 14.304 1.$95 O.OS? S*S1 0*32? 0*37¥

cL
_- _ o.o64

-4.0C 0.1038 0.064185! 0*015732 -0.003365 0.00213 11.522 3.$99 1b145 0.963 0.009 1.91 -0.092 O.O3S

-0. 0.0407 0.064192 0.011167 -0.001231 0.00303 4.859 2.002 3*?00 0*828 0.132 2.21 -0.164 0.073

4.0( -0.0204 0*063532 0.007055 0.001545 0.00053 -1.523 )o007 6A531 1.158 0°177 2.91 -0*131 0.134

$.0( -0.0706 0.063377 0.003544 0.003062 0*01798 -7*626 _.20_ 91_8 L.431 0*167 3.88 0.035 O.Z?4

la*O( -0.1353 0.063786 0.000248 0.008992 0.02540 -13.647 ]*431 127209 1.$0? 0.105 4.97 0.220 0.335

96



TABLE 2.- Continued

CALCULATED CHARAC'rEFASTiCS OF A ROTOR HAVING RECTA_NGb_AR B_ A_,DES WITH A LLA_EAR .'rW1_T OF _40

(r) _ = 0.55; M(1.0,90o } = 0.9 - Concluded

deg _- _- _- _ deg deg deg deg deg deg deg deg

ck
--= 0.068

a

-6.00 0.1076 0.0602g0 0.01730q -0.003960 0.00293 11.967 2.814 1.566 0.637 0.086 2,12 -0,102 0.04.7

-0. 0.0658 0.068686 0.012527 -0.001400 0.00601 3°435 1.031 6oZ92 O. gSO 0.148 2.61 -0o156 0.097

6.00 -0.0130 0.067T46 0.008363 0.001921 0.01425 -0.794 3.207 Ti23T 1.316 O. IT6 3.43 "0.060 0.209

B.O0 -0*0708 0.067755 0.006969 ).005790 0.02364 -6.762 ]L.60b 104245 1._5T 0.130 6.52 0.115 0.323

Ia*O0 -0.1280 0.067516 0.001466 0.009861 0.03040 -IZ.827 3.628 124918 1.672 0.057 3.58 0.265 0.364

%
= 0.07

-6.00 0.1093 0.070113 0.018012 -0.006152 0.00345 12.167 ! 2.920 |.T30 0.1'00 O.Og4 2.21 "0.116 0.04,7

-0. 0.0683 0.070209 0.013190 -0.001613 0.00¥73 5.T21 J.113 ! 6.591 1.053 0.157 2.'/9 -0.129 0o123

6.00 -0.0103 0.069791 0.00g066 0.002136 0.01686 -0._16 9.30; 7'616 1.377 O.16T 3.69 -0.022 0.239

8. O(il -0.0672 0.069763 0.005661 0.006116 0.02589 -6. 366 3.50`/ |0*595 1.600 0.111 4.79 0.160 0*343

12.00 -0.1;_43 O* 069662 O*OOZOT¥ 0.0102T2 0*032"/2 -12.413 3."/31 ]13;273 1 * "106 0.035 3.85 0.300 0.398
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -40

(S) _ = 0.60; M(1.0,90o ) _ 0.8

_- _ _ deg deg deg deg deg deg deg deg

/
-4.0_ 0.0615 -C.O00061 _.C01573 0.001752

-0. -0.3030 C.00005] 0.C01802 0.001512

4.00 -0.0685 _.00002 _ _+C02292 0.001322

8.0C -0.1330 0.00005_ 0.G02¥61 0.001333

12.0_ -0.1966 -_.000211 C.C03141 0.001556

16o0( -0*25_7 0.00035! 0.C03184 0.002150

20.0( -0.3185 _.OOG_2' 0.C029T0 0.002981

-4.(_ 0.0680 _.00qq4C 0.C0225a 0.00139l 0.00082

-0. 0.0( 32 • ,OIOIOC 0._0183( 0.001501 0.00075

4.0 -0.0623 _.C0957_ o.r_lb6; 0.001678 O.OCOT]

8.0 -0.1266 ,'.01011 ( 0.¢0149] 0.002020 0.0000"/

12.0 -0.1902 F.C0989! 0.00119; 0.002604 0.00115

16.0 -C. 252A+ ('.01_33" 0.C0060, 0.003548 0.00171

20.0 -0.3118 :_.01005; -C.C0045( 0.005916 O. 00301

%_
G"

-4.01 0.0746 C.01999" 0.003411 0.000780 0.00088

-0. 0.CC94 0.02C 33 _.C02336 0.001232 O.COOT?

0.00081 5.081 -0.96_ -3.067 -0.360 -0.055 -O.E2 0.I05 '0.0]G2 "

0.00075 -0.282 -0.64.1 -0.2'.1 -O.0T9 -0.005 -0.40 -0.015 "0.012

0.00076 -6.557 -0.38 A 2.426 0.157 0.01*0 -0.18 -0.]L_IJI O*O'&5

0.00087 -12.827 -0.107! 5.105 0.400 0.000 0.10 -0.195 0.061

0.0010'/ -19.196 0.159' 7.673 0.62I 0.11[1 0.qc_ -0.21_ 0-eO_1

0.00145 -25.555 0.475 10.164 0.821 0.129 0.86-0.30_ 0.113

0.00221 -32.211 0.759 12.357 0.q63 0.12_ I*ZZ -0*303 0.1-s_1

C_'= 0.01

c

6.5921 -0.43_ -2.468 -0.216 "-0.036 -0.4( 0.0T3 -0.031

0*383 -0.13t 0.285 0.043 0.010 -0.01 -0,036 0.000

-5*890 0.10_ 2.903 0. ZIJ_ 0.056 0.2; -0.1"3U 0*O]Jq

-12.11"1 0._1. _ 5.68q 0.532 0.096 0.5" -0.220 0.0"/5

-18. _57 0.69! 0.251 0 • "/_I 0*I28 0.9`_ -_. 2W1[ 0,103

-24."/93 1.01d 10.T58 0.946 0.142 1.30 -0.31"/ 0.120

-31.361 1.33.- 13.003 1.01_ O.11JB 1.T2 -_*21_ 0.I5_

0.02

"/.311 O.0ql -1.1159 -0.072 -@.010 0.0 :l 0*(_q$ "0.

1.065 0.36t_ 0.829 0.1"/0 0.025 0.34 -0.056 0.012

4.01 -0.055B G.01971 D.C014b0 0.0OlT�E 0*00078 -5.103 0.631 3.569 0.421 O.OT2 0.E_ -0.131 0.05_

0.0_ -0.12C3 0.02014q 0.C00660 0.00248C 0.00093 -11._20 0.934 6.2_T 0.66_ 0,111 0.9_ -0.2_1 0.00_

12.0_ -0.1838 _.01996_ -0.000268 0.003405 0.00129 -1T."/26 1.228 0.846 0.81J1 0.IaiO 1.3a!-O.2"glJ 0.1T(

16.0_ -0.2459 C.02033_ -C.00152| 0.00477] 0. C0220 -24.025 1.54q 11.366 1.075 0.153 1.?_ -0.312 0.141

2Q_C -0.304i 0.01958 -0.00339 0.00669 0*00561 -_.62| h83 13._0' 1.1_ 0.1_1 2°_ -0._4 0.||

cL
_- _ o.o3

-4..O 0.0014 C.03007_ 0.00501! -0.00005"/ 0.0009_ 8.044 0,62( ! -1.23_ 0.074 0.000 0._5 0.012 -0._0"

-0o 0.9156 0.03000c _.C0323; 0.000756 0.00081 1.725 0.06_ 1.373 0.297 0.0_1 0.74 -000'/'/ 0*02_

4.0 -0._493 _.02981; _.00178! 0.001625 0.00083 -4.474 1.151 4.160 0.5Sl 0.089 1.0] -0.11_ 0.06

8.0 -0.ll4t 0,03013] 0.C0028] 0.002T00 0.00105 -10.730 1._51 6.802 0.T91 0.126 1.41 -0.261 0.08

12.0_ -0.1775 0,02980i -C.C 0127! 0. C04002 0. C0167 -17.005 1.'/4" 90423 1.012 0.155 I.'FY -_.3031 0.1_

20._ -0.2869 C.03023 -0.00533 0.00|52_ 0.011_8 -Z_IIo3_IK 2.331 16.573 1.3T0 0.1])6 3._-@.4)9`1 0ol8
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TABLE 2.- Continued

CALCULATED CHAIRACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR -_WCIST OF -4 °

-4.00 0.0883

-0. 0.,1222

4.00 -0.0428

0.00 -0.1078

;2.00 -0,17Q6

16.00 -0.23o6

(s) _R = 0+60; M(I+0,90_ - 0.8 - CvJRinued

[+ 1+ooI+I+l+l+i+i+l+l,_- _- -_- _ deg deg deg deg deg deg deg deg

C'

_ = o.o4

0,040223 0,C07001 -0,001_99 0.00114 1,803 1.1_ -0,5"/5 0,227 0°020 O,EU!-O,02_ OoO@E

_,040087 0,C04_B8 0,0000_4 O.O00ql 2,_6 1,380 1,996 0.446 0,060 hit -O*IOZ 0,044

_.039795 0.C02609 0.001173 0.00094 -3.774 l._O 4.T44 0.710 0.100 1.50 -@.ZO_ 0°073

u.040064 0.C00353 0.002689 0.00120 -10.038 |.96T ?.361 0.323 0*|42 1.04 "0*274 0o1|1

0°04_232 -0.C01821 0.004533 0.00340 -16.204 2.275 IO.OqO l.l&8 0.1472 2.33 -0.ZI2 011_o

0.03986_ -0.004096 0.007030 0.91069 -22.286 2.513 12.833 1.389 0.167 3.|4 "0.126 0.230

_-= 0.045

¢.,

-4,00 0.9q20 0,04342 O,O0_2G -0,001706 0,00125

-0. 0._258 0.065110 0.0_530 -0.000368 O°GOI02

_,00 -0,v396 _,C46886 0,003157 0,00090? 0*00204

B.O0 -0.1066 3.064967 0.000563 0°002610 0.00149

L2,00 -0,_669

16.00 -0.225_

9°203 1.430 -0.I10 O.lll 0.032 1.10 -0o042 0.113

2.023 1*639 2.341 0.523 0.072 1*39 -O°ll| 0.033

-3.409 1.955 5.055 0.7_ 9.119 1.71 -0_234 0.071

-9.b85 2.218 7o6570.935 0,152 2,07 -0.275 0.122

0.044724 -0,001865 0.00_79C O.O_L8 -15,7_| Z,483 L0,_66 1+2_2 0.182 2.67 -0.227 0.|t0

0.044700 -0.004181 0.00770C 0.01528 -21.705 2.716 L3°335 1,486 0.155 3.?0 -0.0C5 0`510

-4,00 0.C955

6,00 -0._358

8*00 -C,ICI2

12,0( -0,1617

eL
-- = 0.05

a

C.05C043 C,_09533 -0.002282 0.00140 9,568 1.671 0.123 0.391 0.043 1.31 -I.01JS 0.114

:_.050312 _.006416 -0.000837 0.00119 3*226 1.921 2.711 0.620 0.086 1.61 -0* 1_6 0.036

3.069617 0.C03796 0.000606 C.00122 -3.026 2.187 3.439 0.091 0*137 1.97 -0.227 O.OgO

c.069601 0.000869 0.002530 0.00188 -g.318 2.4_ 7.991 1.012 0.165 2.32 -0.201 0.131

0.049784 -0.001640 0.003192 0.01089 -15,2351 2.69_ 11,008 1,393 O.l|B 3-19 -0.111 0*_|$

-4. OC

_,001

8.00

12.00

0,0993

0.')333

-0.0311

-0,0953

-0.1565

cL
_- = 0.055

0.055099 0.010975 -0.002955 0.00137

0,055078 0.007461 -0.001313 0.00156

C.G5_650 0,00_578 0,000391 0,003A2

0.054615 0.001497 0.002736 0.00826

9._11 1.331 O,Sll 0.413 0.037 |,_ -0.070 0*1|3

3*625 2.165 3,12! 0.725 0*103 1.05 -0.1_3 0.067

-2.541 2L_29 5.g88!1o0_9 0.167 2,_| "0.210 0,116

-8,711 2.657 0.636 1.289 0.130 2.00 "0.1_2 0°202

C.054680 -0.000937 0o00578b 0.0181D -14.492 2°878 11.724 1.346 0,160 3.96 0+0_5 0._$2
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TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4°

%
-- = 0.07

-4.0( 0.1122 C.070121 0.C15960 -0.004895 0.00421 11.368 2.739 1.923 0.821 0.112 2.110 -•.118 O*

-0. O.O_8g 0.070063 C.C11661 -0.002*60 0.00887 5.330 2.952 4.843 1.147 0.165 2.82 -0.137 0. |/*6

4.0C -0.C119 _.069746 0.C08128 0.000762 0.01912 -0.578 3.139 8.101 1.506 O.ITO 3._ -0o0]_ O*_WqlF1

I00



TABLE 2.- Continued

CALCUi-A-TED CH_A-R._CTEP/ST!CS OF A ROTOR HAV__rNG RECT_ANGULAW BLADES WITH A T.INEAR TWIST OF *40

(t) _ = 060: M(10,90_ = 09

deg _- _ -'_ _ deg deg deg deg deg deg deg deg

c_
--=0

a

I

--4.¢K 0.0616 -0.000094 0.002¥42 0.002_4 0.00081

-0. -0.0031 -O.O000¥q _.002927 0.002623 0.00075

4.0C -0.0686

8*0( -0.1332

'|Z*O( --0*1960

16.O( -0=2592

5.895 -0.112( -3+.044 + -0.3611 -'0.064 -0.11 O_,]L_J .O-,UaL_l.

-0.294 -0.591 -O.Z51 -0.090 -0.010 -0.4,5 -0o004 .0.010

-6.570 -0.3"_ 2.414 O.YJ3 0.0_0 -g.l_J -W,. 1"011 G.

--4.00 0.6744

-0. 0.C089

6.00 -0.C564

0.00 -0.121_

l_.O0 -0.1845

16.00 -0.Z465

0.000047 0.G03390 O* 002393 0.0007!

C*0002T5 0.003833 0.002393 0.00087 -12.844 -0.04_ 5.0_10 0.402 0.086 0.22 -0*206 0.060

P.00001] 0.004183 O* 002620 O* 00109 -!%* ZIT 0._'_ T*_6 O*&]] D*IZ_ 0.57 -_ * _ _* OYJ

0.000327 0.004324 0.003255 0.00137 -23.609 0*533 10,223 0.034 0.144 0.93 -0*333 0.|10

ZO.O¢ -0.3109 _.000042 O*C040qS 0.00415q 0,00280 -32.243 0.81| 12.322 O.gE3 0.I45 1.35 -0,_ 0.1_FS

%
-- = 001
c_

"_*00 0.0680 G.000911 C.003413 0.0_2567 0.00082 4oS86 I-0*397i-2*q441 "0.2_ "0.045 -0*57 0*105 Oeml

-0. 0.3028 0.009932 0.C02940 0.002616 0.00075 0,351 -0°09 0.275 0.033 0.006 -0.05 .0.0:)1 0t_4

4.00 -0._627 0.009529 0.C02764 0.002762 0.00077 -5.023 0.158 2.063 0.265 0.050 0._ "_0.133 0.0315

8.00 -0.1270 0.010212 0.¢02573 0.003112 0.00008 -12.156 0.478 5.868 0*538 0.104 0*_ -0*233 O*OT2

lZ.O"O -0.1907 0.010083 0.002265 0.003729 0.00120 -18.501 O.Tt_ 8,242 0.7112 0.I39 1.00 -U.20_ 0.

16.00 -0.253_ G*010319 C.COIT65 0.00475¥ 0.00211 -24.858 1o073 10.724 0.961 O. LS? i*_1 "a.339 0.137

20.00 -0.3123 C.010017 0.000742 0.006243 0.00414 -3h419 1.3kS 12.973 1.105 0.1_1 1.117 -0._7 O°I_Z

-- - 0 02

0.020039 _.C04552 0.001933 0.00008 7.286 O*l_b -1.849 -0.083 _.0_6 0.04 0._ _*El_

G.02015_ 0.¢0}426 0.002355 0.000?7 l. Oll 0.427 O.il9 0.161 0.023 0.37 -0o0_ 0.006

0.019660 D.00255T 0.002908 0,00078 -5.238 0.61& 3.5_5 0.4Z_ 0.07_ 0.711 =_._ _0 ,'_aiT;

0.02021' q*OOITS8 0.003609 0.00095 -11.479 0.998 6.231 O*_kl 0.121 1.07 "OoZST O*OIMi

n.OZOO75 0.000836 0. 0045_5 O, GO14? -17.71_ l°_ 8°8"2? 0. I_l_ 0.11j_ l 0_ -*'_ 3Z_r *U

6.020334 -0.C00337 0.006124 0.00323 -24.033 1.602 [1,343 1.0_1 0.16T i*_i "0.5_S 0.16_

• e4 -0.34_? O.OI_N_03 °0.0_Z|61 0°008148 0.0044,6 -38.677 1 °814 1 _l° 3_9 h213 0.150 1_,411 _#l_ _¢4_D_

_= 0 03

0.001085 0*00036 T*g_l 0.474 -1.2_0 0,063-0.1_6 O.lll |.1111 _.1¢4

C.001884 0.00080 1.665 0.724 1.370 0.2_1 0.040 OoT8 -0.07"/ O._LSl

0.002771 0o00083 --4.549 1.2"24 4.144 0-5i--_ 0.0_5 1.1_ "4._ Uo_J_

0*0038?? 0*00112 -10.808 1.516 6°?03 0.T08 0.13T 1.49 -O*Z_ 0o0_?

0.005286 ¢.00224 -17.0_ 1._6 9.410 1.0"_6 0._6_ l._;-_._rr _._@rJ

0.00?428 0.00601 -23.302 2.103 12.006 1.232 0.174 2.51 -0._63 I0.1_13

0.010_ 0.01_T9 -24.4|_ 2.402 14,3©6 t.3|2 0o140 3.35 ,0°@05 _.|_

--4_.0_ 0.0807 $.0_0103 0.0061_0

-0. 0.0149 0.02998_ G.C04319

4.00 -0.0500 _.0Z9792 9.C02866

0.00 -0.1149 C.03017_ 0.00_5

3_.00 -0.1783 0.027_r0 -C .C0_146

18.0¢ -0.2394 _.030|31 -0.C01962

20.00 -O.Zq67 0.030300 -0.004130

i01



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVI_NG RECTANGULAR BLADES WITH A LINEAR TWIST OF -4o

0"75R'I \ I C_deg _-

I

-4.0C 0.0877

-0. 0.G214

4.0C -0.(k37

BoO( -0.1C88

2o0( -0*171S

16.0{ -0.Z312

(t) _ = 0.60; M(I.0,90o ) = 0.9 - Continued

C.040261

+1%t+o,Dl.,I+ la2,1+,I+[+I.,_- _- _ deg deg deg deg deg deg deg deg

%
-- : 0.04

0.C08184 0.000029 0.00111 8.TIT 1.213 -0.574 0.21l O.Ol& 0.9] -B°015 ] U

Co04002, 0.C05654 0.001195 0.00090 2.362 1.438 1.986 0°43| 0,061 1.Z| -O. L06 0o037

- ° oC.03994J 0.C03713 0.602357 0.C009¥ -3.657 1.750 4°743 0o7II 0.115 1o_ _21S _1_

0.040047 0.001"52 0.003930 0.00L50 -10.133 2.021 7.353 0.932 0olS4 Eo9| -OoZSO 0o1|S

0.040091 -0.C0065_ 0.005981 0._043q -16.293 2.321 L0o01_3 I.I_I_ 0*112 Z.a_lr ._211_ O°l?lf

0.039823 -O.C027Tq 0.008778 0°01211 -12.355 2.55] 12o011 |.396 0.169 3,33-0°L25 0.2,5

-4.00 0.0912

°C. 0.0248

*,00 -0°0'02

8.00 -0.1056

12.00 -0.1677

16.00 -0.2264

eL
= 0.045

0.04547( 0.00<)30 -0,000S39 0.00121

0.045055 0.006495 0.000776 O.COIO0

C.045239 0.004291 0.00207C 0.00111

6.044940 0.001659 0.003901 0.00191

q,lZ6 1.49_ -0.223 0.)0| 0.029 hi4 -0,e$6 O,Im'J

2.728 1.697 2.322 0.321 O.OT3 1.64 -0.122 0o©61

-3.*82 ¸ 2.02T 5°076 0,796 0°12T 1,11 -0,137 OtOT6

-9.784 2.2T8 ¥°652 1.004 0.163 2.|? -0.281 0*1_?

0.044685 -O.O00670 0_006326 0.00722 -15.881 2.533 10._62 1°271 0.189 2.|3 -0.226 ©,2J,4

0.044560 -0.002854 0.009505 0.01614 -21.826 2.771 13.258 1.478 0°[56 3°g3 -0.021 0°|12

"-4.0( O. u94'_

-0. C.,_28:,

4.0( -0._ 367

6.0( -0.1C22

12.0_ -0.1626

cL
-- = 0.05

_.050028 C.C10605 -0.C0115E 0.00135

?.050274 C.C0747] 0.0¢0305 0.00116

0.0500_2 _.C04926 0.001791 0.00135

_.049661 C.C0197_ O.003889 0,00265

C.0_9_59 -0.C(_3% 0.006855 0.011_7

9.476 1.728 0.109 O._leC 0.G61 |°_g --Ooglg_ O.lPi!

3.|17 1.981 2,687 0,612 0,088 1.61 -0o152 00041

-_.110 2.2_ S.6_ 0._ 0.14_ ;|.IN "q_.Z4S 0.011_.

-9.418 2.512 ?.969 1.091 0o175 2°** I. -0°267 0°1_1

-15._5 2.?70 10.98: 1._ 0o1_ 3._ --0.131 0.260

-4.00 0.093Z

-0. 0.0321

4.00 -0.C322

0.00 -0.0966

IZ=O0 -0o[557

eL
= O.O55

0.0_507E 0.012039 -0.001836 O.O01Sl

0.055078 0.008527 -0.000167 0.00147

0.054871! 0.005695 0.00166C 0°00376

0.05466_ 0.002633 0.004201 0.00852

9.1?8 1.99? 0.409 0*4'0 e.ess |.94 -e_e41 ev4Nr

3,508 2.227 3.090 0.716 0°_06 |.9tD *0,146 @°04

-z.646 2.511 5=_6] L.Q_ 0_1¥$ 7._@ -Q_U? Q,J_L

-8.932 2°72; 3.639 1o2,4 OoZO| 2.99 -0°|6_ O°_Q

0.054786 0.0003_2 0.007581 0.01£72 -14.J_13 2,958 _9 1=_]4 Ool?Z _,@I 0_05_ 0,_$



TABLE 2.- Continued

CALC]_a'rED CHARACTEP/STICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -40

"ak°l_D 0.1022

-0* 0.C366

4°00 -0.0265

8.00 -0.0878

(t) D-_ = 0.60; M(1.O,90o ) = 0.9 - Concluded

1% col co.Dll o.l ,.k 2 L 3.161.[b2.163._ 7 _ deg deg deg deg deg deg deg de|

-- = 0.06
a

_,*06G181 0.C13607 -0.002522 0.00192 |0o312 Z*2EE 0.lrZ1 0.576 0.07"3 1.1'J- -Uo_ •ll.g]Rl[

C.060226 C.fg9793 -0.000637 0.0021T 3.9114 2.4WT $.616 0.8Sl 0o153 2.21 -0.L69 0.4m3

0.059597 0.C0666g 0.0C1775 0.00|58 -Z.0SS 2°71_ _.IPJ'2 I.2ZE 0._ Z'vi_. -II_,T4T. _o_L_If_

_.059S64 0.003944 0.004919 0.01804 -7.950 2.910 9.621 hS01 0°||4 3.80 @.OWl 0*is|

•-4.00 0.1112

-0o 0.C485

4.00 -0.0127

cL

G*070 153 0*016993 -0.003680 0,00440

0.070494 0*G12844 °0.000967 0.01021

0.06_609 0.009414 0.00_480 0.02037

n.270 2.1i00 1._ 0.11_3 0.11| z.3m "g*I_ •oUTO

5.205 30000 4.i02 1o192 0.1?4 3*06 _0.117 O*|T2

-O.6SJ _*1_0 8o116 1.505 0.168 4.00 ,@°O'J[I- a.l'qll

_5



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

(u) 9VR = 0.70; M(I.O,90o ) = 0.8

_- _- _ deg deg deg deg deg deg deg deg

c_
--=0

cT

-4.0 0.0655 0.00020 0.00200a <).001833 0.00078 S.374 -I.O*, -3.067 -d.5-O-_ -0.0-63 -l.b_ 6.3.3? -0.6%'_

-0. -0.0035 0.00007 0.002211 0.00163¢ 0.000¥1 -0.206 -0.714 -0.283 -0o109 -0.007 -0.6C -0*026 -0.02]

4.0i -0. 0744 0.00003 0.002904 0.00139] 0.00076 -6.102 -0.491 2.674 O* 19-_ 0.0_ -0.-Z_ [ -0.1-43 0.0-_

0.0_ -0.1443 0.00001 0.003?9_ 0.001271 0.00081 -11.916 -0.203 5.643 0.694 0.114 0.1: -0.239 0.08_

12.0_ -0.2127 -0.000141 O.O04Tl_ 0.001366 0.00103 -17.768 O.OS_ 0.5?9 OoT_q 0. _-b_ 0o_ -0._ o.r_

16.01 -0.24c2 0.00046( 0.005521 0.001727 0.00146 -23.b06 0.34K 11.426 1.0661 0.190 1.04 -0.3?3 0.171

20.04 -0.34fi3 0,00035_ 0.006104 0.002375 O.O030g -29.571 0.59( 14.076 1.2_-9 O. iq_ l*_ -0._62 o._r07

ci_
-- = 0.01

cr

-4.0 0.0719 0.010281 0.002_9 0.001592 0.00077 S.999 -0.33! -2.803 -0.32| -0.058 ] -0.5_ 0.0_9 -0.044_

-0. 0.0023 0.01015' 0.002199 0.001644 0.00071 0.246 -0.22 d 0.205 0.043 0.013 -0.16 -O. OSO -0°004

4.0( -0.0681 O.OlO03q 0.002353 0.001730 0.00073 -5*925 0.0%6 3.345 0*3-75 0.082 0-. Z-_ "O.IT? 0.046

8.0( -0.1382 0.01009; 0.002753 0.001882 0.0008_ -11.343 0.3@4 6.281 0.663 0.136 066_ -0.269 0.102

2.0( -0.2065 O. 0100_0 0.003181 0.002262 0.0011_ -17.168 0._02 9.227 0.963 0.183 |._ -0. _44 0._

I6.0( -0*ZT43 O. 00999_ O* 003S83 0.002923 0.00195 -23*020 0.8_ 12.040 1.214 O*20& 1._3 -0.376 0.193

20.0( -0.3384 0.010_38 0.003534 0.004237 0.00671 -28.860 1.107 14.800 1.436 0.198 2._ -0,294 0._

C'

= 0.02

-4.0 t 0*0784 0.020_ 0.003496 0.001046 O.OOOB2 6.$39 --O.Ol_ -2.174 -0.132 -0.031 -0.0_ 0.038 --0.029

/

-0. O. 0080 O. 01998_ 0.002593 0.001602 0.00076 O*T_ 0.2_ 0.850 0.190 0.033 0.29 -0.069 0.016

4.0( -0.0618 0.020011 0.002284 0.001757 0.00076 -4.9_? 0.553 4.020 0.5_i 0.10T 0.T1 -0. 214 0.063

8.0( -0.1322 0_02014 0.002118 O* 002243 O* 00094 -10.778 0.809 b.904 0.824 0.15T l*Oq -0.294 0.11_

12.0( -0.20C4 0.020014 0.002084 0.002911 0.001_ -16.579 1.090 9.86? 1.1_$ 00_0_ _._'_ -_* 3_'_ 0.r_

1_.01 -0.2675 0.020094 0.00191? 0.006133 0.00911 -22.337 1.3_ 12.752 1.386 0.218 2.1_ -0.330 0.23_

20.01 -0.3303 0.01971_ 0.001513 0.0059061 0.01192 -29.189 1.363 15*488 1.573 0.i84 2*_E -_.17_ 0.3I_

%
= 0.03

cr

-_.0 0.C848 0.030011 O.OOi7_ O*O00_�T 0.000921 7.136 0.461 -1.476 0.0_3 -0.004 0.38 0.024 "0.00 _

-0. 0.5140 0.03002( 0.00338! 0.000922 0.00080 1.319 0.75_ 1.470 0.3_5 0.056 q_. 7_1 -0.090 0 * Oq._

4.0 -0. C554 0.03001] 0.002739 0.001434 0.00086 -4.364 1.0_ 4.703 0.743 0.133 1.1-_ -0.248 0.08:

8.0_ -0.1261 0.08008_ 0.001889 0.002352 0.00113 -10.218 1.311 ?.520 0.988 0.179 1.58 -0.316 0.13_

12.0C -0.1943 0,029661 0.001393 0.003470 0.00309 -15.994 1.500 10.490 1.287 0._69 _*_7 -0.354 0.1_

16.0C -0.2595 0.02962! 0.000956 0.005329 0.01155 -21.636 1.795 13.535 1.965 0.215 2.94 -0.208 0.31_

_04



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TW_IST OF -40

0.75R,

dee

V

(u) _ = 0.70; M(I 0,90o), = 0.8 - Continued

_- _- _ deg deg deg deg deg deg deg deg

cL
_- = 0.04

-4,0G 0.0915 0,040061[ 0,0065_4 -0.000686 0,00112 7°753 0,976 -0.716 i 0*250 0*026 O,8"F -0,015 0,016

-0, O._ZC5 0,040225 0,004540 0,000252 0,00098 1,911 1,243 2,180 0,545 0,086 1*22 -0,133 0.058

4°00 -0.4488 0*039939 0,003510 0.000975 0*00116 -3,767 1,563 5,430 0,951 0,169 1,?1 -0,271 0,[02

8,00 -0.1200 0,039629 0,002057 0,002277 0*00155 -9,648 1,7115 8,178 1,169 0,205 2,07 -0,3|5 0*170

|2°00 -0,1860 0°039640 0.001300 0,004163 0.01104 -|5,190 2,001 11.451 1,534 0,_3_ 2,9_-0,184 0,307

16,00 -0,2489 0°039879 0.000;'21 0.006735 0,02037 -20,603 2,213 14,584 1,764 0,164 4,Z2 0,0"/2 0,434

c_
-- 0.045

a

-4,00 0,0950 0,045068 0,007547 -0,001227 0*001Z9 8*075 hZ21 -0,$02 0°368 0,043 1,12 -0,0. lq) ©,@|T

-0. 0*0237 O, 045053 0*005225 -0.00012_ 0*00115 2,208 1,4¥8 2,559 0°649 0.105 1,47 -0*148 C *_'$_

-0,_$1 0,044679 0,00J992 (],_0762 (1_a268 -3,412 1,77_ 5,890 1,073 0,195 2,03 -0,24| ¢,136

8.00 -0.1153 0.044720 O, 002362 0,002408 O* 00654 -9,226 2°00§ 8,759 1,345 0,233 2,54 -0,24 1 0,255

12,00 -0,1803 0,0448_8 0,001580 0°004693 0,01706 -14,675 2,226 12,023 1,661 0,216 3,61 -0,0_.2 ¢,373

16,00 -0.2432 0.044510 0.000939 0,007486 0,02469 -20,078 2,396 15,057 1,829 0,120 4,90 0,215 C*4|I

C'

-_= 005

-4°0( 0,)986 0*09014_ 0,008¢*69 -0,001815 0°00150 8,605 1,4114 0*120 0,482 0,062 1,34 -0,057 0,042

-0, 0*0274 0,050086 0,006030 -0,000536 0,00154 2,538 1,750 3,004 0,772 0,124 1,73 -0,165 0,089

4*00 -0,0407 0,049806 0,004574 0,000657 0,00597 -3,044 2,024 6,423 1,238 0o216 2,39 -0,232 0,171

8°0_ -0,1095 0,049535 0.002956 0,002631 0,01327 -8,113 2,20 9,452 1.527 0*252 3,13 -0o128 0,301

12,0_ -0,1742 0,04984_ 0,002079 0,005248 0,02112 -14,126 2,434 12,600 I,T71J 0,179 4.21 0.085 0.411
I

cL
-- ; 0.055

-4,00 0,1023 G,055251 0.009867 -0,002412 0,00184 8,743 1,756 0,551 0,591 0,079 1.63 -0,099 @,e47

-O* 0,0313 0.055|77 0.006958 -O*O00q81 0.00250 2,886 1,966 3,474 0,901 0,145 2,02 "0° 175 0,112

4,00 -0,0361 O. 051'576 0,005268 0,000592 0,00984 -2,640 2*220 6*?50 1°371 0,223 2,80 0,171 0,231

8,00 -0,1027 0.054537 0.00380? 0,002@98 0,01925 -8,126 2,420 10,188 1,681 0,205 3,79 "0,021 0,375

12o00 -0*167T 0,054770 0.002752 0.00587J 0,02661 -15,552 2°652 13*192 1,867 0,133 4,96 0,150 0,475



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

I/
(u) _R - 0.70; M(1.O,90o ) = 0.8 Concluded

= 0.06

-4.00 0o1062 0°06040? 0.011205 [ -0.003055 0.00248 q.093 2,019 0.997 0,7015 0.099 1.90 -0.112 0.065

-0. 0._35b O. 060348 O.O08000 -0. 001382 0.00**37 3.267 2.23** 3.986 1.033 0.166 2.33 -0.191 0.135

4.00 -0. )3G8 0.059662 0.00615** 0.00063** O.G 140.* -Z, 173 2.462 7.546 l.**qe 0.217 3.27 -0.111 ).290

11,00 -0.0958 0.059812 0.004023 0.003431 0.02**24 -7.522 2.&78 0°892 1.802 O. ITO 4.42 0.0**9 3°*.27

c_
_ 0.07

-4.00 0.1141 0.070191 0.01..079 -0.004253 I 0.00**98 0.010 2.512 1.929 0.93** 0.135 2._, 0.119 0.120

-0. 0._*.52 0.070372 0.010..81 -0.001981 0.01107 4.119 2.726 5.120 1.300 0.190 3.011 O. 1..4 0.229

4.00 -0.o195 0.069781 0.008369 0.000928 0.02305 -1.190 2.953 8.695 1.695 0.181 4.2) 0.014 0°390

lo6



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WiTH A L_qEAR TWIST OF -40

(v) _ - 0.70; M(I.0,90_ - 0.9

_- _ deg deg deg deg deg deg deg deg

ff

-_.01 0.0654 0.000111 0.003431' 0.003170 0.00079 5*385 -0.79t -3.560 -0.321 -0.098 -[.0_ 01i64 "0_0_/_1

-0. -0.0037 -0.0_0071 0.003017 0.0020q6 0.00071 -0,303 -O.bdba -0.290 -0o_10 -O.Ol_ -0o57 -O.OL2 -0.020

4.01 -0.U745 0.000091 0.006101 0.002629 0.00076 -6*112 -0.391 2.666 0.190 0. N -0*l_-0.I_8 d.0_

8.0_ -0.1444 0.000193 0.005060 0.002513 0.00081 -11,924 -0.133 5.627 0.500 0.121 0.24 -0°249 0.082

12.0q -C.2128 0.00033_ 0.005937 0. 002672 0.00108 -17,772 0.153 0.547 0.801 0.173 0.6"P -0.3_6 0.1_

Lb.01 -0.2806 0.00048_ 0.006909 0.003098 0.00182 -23,640 0.414 11.363 1.071 0.208 1.14 -0.409 0.170

Z0.0 t -0.3457 0.00020{ 0.007701 0.003843 0.00388 -2?,608 0.636 14.007 1.290 0.210 1.68 -0.381 0.L_-0

/

_= 0.01

--4.0i 0._T16 0.01018| 0o00387_ 0.002921 0.00077 5.931 -0.41_ -_,878 -0.337 -0.071 -0.54_ 0.12_ -0.034

-0. 0.0019 0.00996 0.003481 0.002920 0.00071 0.213 -0.171 0.270 0.030 0.007 -0.12 -0.041 -0.012

_.0( -0.'36_4 0.0_001_ 0.003_3 0.002993 0.00073 -_.550 0.10| 3.333 0.3_L 0.004 0°30 -0.176 0.043

0.0( -0.1385 0.01024| 0.004043 0.003161 0. 00086 -11.368 0. 374 6.261 0°664 0.144 0.71 -0o201 0. 099

12.0( -0.206q 0.01045] 0.00445_ 0.003627 0.00131 -11.191 0.674 q.192 0.966 0.196 1.16 -0.3?8 ).162

16.0_ -0.2744 0.01050( 0.00491_ 0°004477 0.00277 -23.030 0.93; 12.021 1.230 0.223 1.68 -0.401 0.199

20.0( -0.3387 0.01046_. 0.005088 0.005925 0.00789 --28,891 1.134 16.741 1.4_$ 0.209 2.39 -0.30? 0.270

c;
-- : 0.02

o

-4.01 0.0280 0.020332 0.0047q5 0.002372 0.00001 6.521 0.038 -_*174 -0.147 -0.042 -0o07 0.078 -0.037

-0. 0.0077 0°020341 0.0038q5 0.002673 0.00074 0.750 0.336 0.863 0.186 0.030 0.34 -0.070 ] 0.006

4.0_ -0._622 0.020050 0.003378 0.0030_1 n.00076 -4.987 0.616 4.006 0.553 0.|11 0.73 -0.217 ).059

8.0_ -0.132¥ 0.020273 0.003_29 0.003568 0.00100 -10.819 0.080 6.803 0.8Z8 0. lbB 1.13 -0.310 0.117

12.00 -0.20_? 0.020323 0.003403 0.004368 0.00109 -16._1_ 1.178 9.829 1.128 0.213 1.61 -0.389 0.166

18.00 -0.2680 0.02007_ 0.003394 0.005779 0.00380 -22.400 1._00 12.709 1.393 0.230 2.31 -0.341 0.230

20.0_ -0.33_7 0.019810 0.003102 0.007757 0.012q3 -28,222 1.612 3.425 ! 1.577 0.191 3.16[-0.184 0.327

_= 0.03

/

-4.0 0._842 0.02qqq_ 0.00609_ 0,001613 0.000?O 7.0_7 0.33_ -1.478 0.040 -0.013 0.41 0.038 -0.01_

-0. 0.0134 0.029971 0.004676 0,002212 0.0007_ 1.273 0.79 1.480 0.33_ 0.05! 0.81 -0.078 0.04_

4.0 -0.0561 0.03O04 0.004034 0.00276_ 0.00008 -4.420 1.128 4.685 0.738 0.139 1.2_ -0.255 0.07

8.0 -0.1268 0°03018 0.003219 0.003733 0.00130 -10.21_ 1._$1 1.501 0.9q21 0.191 1*61 -0.332 0.13

12.0 -0.1967 0.02972_ 0.002772 0,005017 0.00385 -16.0_ 1.6_4 10.472 1.293 0.232 2.2_ -0.36_ 0.20

16.0_ -0.2599 0.0290_ 0.002394 0.00716_ 0.01266 -21.672 1.863 13.495 1.367 0.221 3.13 -0.217 0.31

/

107



TABLE 2.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF -4 °

_.75R, _ 1 cL I cb
deg _- _-

-4,00 0,0907

-0. 0._197

4,00 -0.049T

8.00 -0.t208

12.00 -0.1|68

16.00 -0.2500

_r

(v) _--_ = 0.70:M(1.0 ,90(_ = 0.9 - Continued

-_ _ deg deg deg deg deg deg deg deg

cL
-- _ 0.04
a

0.04.0016 0.007023 0.000634 0.00108 7.b08 1.038 -0.730 0.24,2 0.0i9 0.9]. 'OJO06 O*_d5

0.(_0310 0°005837 0°00|557 0.00096 1.850 1.313 2.172 0.537 0.087 1.29 -0.135 0.090

0.0399b_ 0.0041_0 0.002333 0.00123 -3.040 1.629 5.402 0.94_ 0.1T5 1.7-9 "0.280 0.0-98

0.03c_b61 0*003421 0.003737 0.00210 -9.714 1.847 0.159 1.172 0.216 2.20 1"0.323 0.1T3

0.039651 0.002809 0.005928 0.01203 -15.256 Z.063 11*_03 |.529 0._0 ].13 "0._ 0.]1]_

0°039559 0*002460 0.008747 0.02051 -20,70b 2.2_4 14*48b 1.749 0.166 4.36 0.063 0.4_0

cL
--: 0.045

a

-q*OC 0,0942 0,04503| O,OOBBZT O,O0008q 0,00124 |°003 |*293 -0*323 0*391 0,03T l,L6 -0,01| O*I|T

-_. 0.._228 0,0_,5018 0.006513 0,001192 0,00|12 2.131 1,542 I 2,5_3 0,637 0,104 |,53 -0,|_0 0*005

4,00 -0,0_6[ C,044620 0,00533Z 0,00216_ 0.00256 -3,516 1,838 5,856 |,005 0,202 Z, lZ -0,2_0 I@*|SO

Q,O¢ -0,1164 0.044645 0.00_752 0,003967 0,00658 -9.513 2*064 5*TOO 1,332 0,239 2,65 -0°2_3 0,225

|2.0¢ -0.18|_ C,044590 0.003177 0.006_62 0.01715 -14*Tb6 2*Z_l [|.948 1.646 0.217 3.75 -0°055 ©*379

16.001 -0.2444 0.044521 0.002696 0.009672 0.C2490 -20.L95 2.475 14.960 1.819 0.127 4°99 0,|76 @,471

I

CL= 0.05

-4.00 0.0977 0.0500890 0.00_3 -0.000503 0.00141 0°323 1._7 0*093 0.4_b4 0.057 1.42 "0*053 0.030

-0. 0._2 b4 0.05007_ 0.007334 0.000783 0.00|4| 2.%_ 1°708 2°972 0.760 0.126 1.|0 "0.171 0.080

4.00 --0.G416 0.049831 0.005955 0.002142 0.0G611 -3.1_0 2.090 6°396 E.234 0.224 _*_ "_°2_ 0.110

B*O0 -0.I101 0.0'b9¥95 0.004463 O*O0_OT 0.014_8 -8°747 2°280 9°433 1*525 0*230 5.25 -0*139 0*301

12.00 "_.1757 0.04_? _.003795 0*00730_ 0.0_._1_ -|4*203 Z*4_B iZ,S41 1.702 0°|1| 4*40 O,OINO 0.4_4

-%*00 0.1014

-0. 0.J302

4°rio -O.O36T

8.00 -0,10_6

12.00 -0.1607

cL
-- = 0.055

0.055369 0,011381 -0.001120 O*O01T5 8,666 1,827 0°537 0,_50 0,078 1.68 "0,052 D.037

6.055262 0.008263 0.000374 0.00240 2.T95 2.050 3*438 0.889 0.149 _.Oq _0*i53 0.@56

0.0_*853 0.006729 0.002219 O.Qln_b -2 ._b89 2.313 6.966 1.375 0,229 2*96 0.|_4 D*_|0

0.0_4527 0.005416 0°00492 | 0.C1998 -8.198 2*482 [0,148 1.672 0.205 3.96 0*018 0.|_6

_.054784 0.004573 0.000064 0°02716 -13+638 2._20 L_.141 |. IL55 0.135 $.1_ 0,1_ 0.4_6

i08



TABLE 2.- Concluded

CALCULATED CHARACTEPJSTICS OF A ROTOR HAVING RECTANGL%AP, BL%DES %_qTH A L_EAR TWIST OF 4 °

O 75R' k

"deg

-6.00 0*|049

-0. 0._343

4.00 -0.0316

0.00 -0o0967

¢,,x V
'" ft_ - 0.70; M(1.O,90o ) _ 0.9 - Concluded

-4.00 0.1131

-0o 0.0444

4.00 -0.02C3

%
= 0.07

O. 0702911 0.01_i_0 -0.00284*0 0.00520

0.0704.041 0.011803 -0.000363 0.01192

9oT'J8 2.599 1.929 0.930 0.139 2.S4 "0.130 O.lO_

&.056 2.7'9T 5.139 1.303 0.193 3.Z3 "0.137 0.231

O.06qTSl 0.010009 0.002932 0.02400 -1.20S 3.0Z_ I°T02 1.6_z O. IT_ _.60 -_.oo? o._

109



TABLE 3

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(a) _--_ = 0.30; M(l.O,90o ) = 0.7

-4,001 0,0738

-0. 0.0202

4,00 -0.0323

8,00 -0,C866

12,00 -0.136q

16,0© -0,1830

-4,00 0o0813

-0, 0.0273

4,00 -0.0256

8,00 -0,C775

12,00 -0,t204

|6,0C -0,L765

_= 0.04

0.0401991 0.012879 -0.002112 0,001|1 IT, O_3I 1.714 -0.257 0.0T9 0.004 0.66 0.001 0.004

0.040054 0,006331 -0,000270 0,00092 6,526 ,919 1*172 0,143 0,009 0,77.-0,029 0.006

0,040154 0.000001 0.001625 0.00092 -3.615 2*211 2.?09 0.215 0.014 0.90 -0.067 0.007

0,039906 -0,006417 0,003610 0,00107 -1],672 2,548 6,221 0,287 0,023 1,06 -0,081 0.020

0,039583 -0,013656 0*005985 0,00166 -23,926 2,953 5,522 0*327 0,024 1,16 -0,096 0.020

0,039607 -0,022580 0,009156 0.00232 -34,380 3,478 6,592 0,353 0,026 1,29 -0,079 0.028

O. 0.0_44

4.00 -0.C188

8,00 -0.0708

12.00 -0.122T

16.00 -0,1690

cL
-- = 0,05

0,049986 0,009511 -0,001040 0,00094 0,230 2,479 1,4m4 Oolel 0,010 1,00 _ -0,034 0.009

C,050103 C,001578 0.001317 0,00096 -1,995 2,751 3,015 0,256 0,018 1,13 -0,065 O, 01.4

0,049921 -C,006347 0,003766 0,00113 -12,039 3,088 4,533 0,326 0,025 1,27 -0,007 O, 0421

0,050238 -0,014C35 0,006556 0,00178 -21,345 3,511 6,219 0,419 0,033 1,49'-0°109 0,027

0.049626 -0,025198 0,010284 0,00302 -32,350 4,027 7.094 0,413 0,031 1,55 -0o078 0,031

O. 0.041q

6.00 -G.CI20

8,00 -0.C644

12.00 -0.1160

16.00 -0.1611

_-= 0.06

0,06G047 6,013386 -0,002005 O.OCIOC 9,844 3,069 1,039 0,229 0,014 1,23 -0,049 0,009

0,060078 C,003824 0,000853 0,00103 -0,379 3,299 3,296 0,288 0,019 1,34 -0,075 0,012

C.05g508 -0,005641 0,003712 0.00125 -10,475 3.602 6,839 0,364 0,027 1,48 '0,092 0°022

C*05956q -0.014_ 0,006985 0,00228 -19,821 4,009 6,596 0,472 0.038 I,T4 "0,103 0,033

0,C59647 -C.026871 0.011405 0.00480 -30,224 4.537 T.699 0.487 0.035 1.90 "0.058 0.040
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TABLE 3.- Continued

CALCITI.AT_'D CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 00

V

(a) _,_ : 0.30; Mt_l.v,9vn no_j -- 0.7 - Concluded

Y
}_,D ac, a0, al, a2, a3, bl, b2, [ b3,

deg deg deg

--=0._
e

O. 0o0i0

_000 0.017

8.00 0.012

IZ000 OoO_g

• .

%
-- = 0.08

a

O. 0o015

*.00 00019

8.00 0.0]0

9= 0.09

O. 0.010

_.00 00018

• o

iii



TABLE 3.- Continued

CALCULATED CHARACTERIST;CS OF A ROTOR HA%rING RECTANGULAR BLADES Vv'ITH A LINEAR TWIST OF 0 °

,7_.I_ % 1%
deg[ _- _'-

1

-4.00 0.0733 0.03040! 0.008¥10 -0.000962 [

-0o 0.0196 0.029941 0*003846 0.000441

4.00 -0.C335 0.029967 -0.000858 0.001907

8,0_ -0,0856 0.029821 -0.005766 0.003543

12.0( -0.1365 0.029962 -C*011671 0.005702

16.0( -0.[850 0.029931 -0.019_48 0.008]14

(b) _-_ = 0.30; M(1.0,90_ = 0.8

-5- _ deg deg deg deg deg deg deg deg

_-= 0.03

0.00102 15.1471 1.192 -0.605 0.036 -0.001 0.4§ 0.004 -0.003

0.0C090 4.684 1.429 0.090 0.110 0.008 0.SS -0.025 0.005

0.00092 -5.454 1.739 2.955 0.183 0.013 0.72 -0.064 0.007

0.0011_ -15.509 2.100 3.968 0.258 0.024 0.87 -0.083 0.020

0.00166 -25.952 2.526 5.254 0.297 0.025 0.99 -0.096 0.019

0.00267 -36.71_ 3.03¢ 6.247 0.310 0.022 [.10 -0.081 0.020

= 0.04

-4.0¢ 0.C807 C.06C43( 0.012679 -0.002025 0.00109 16.270

-0, 0,0261 O.06COZ! 0,006255 -0.000143 0.00092 6.298

6.0¢ -0.0270 C.03986' -0*000046 0.001809 0.00093 -3.899

8.0_ -0.0791 C.039850 -C.006639 0.003928 0.00110 -13.983

12.0( -0.1297 0.039987 -0.013724 0.006569 0.00193 -24.168

16.0( -0.1776 0.039983 -C.022615 0.010158 0.0033_ -34..535

1.782 -0.267 0.086 0.004 0.70 -0.005 O.GOI

1.985 1.188 0.143 O.OOT 0.80 -0.035 0.006

2.282 2.765 0.226 0.019 0.94 -0.067 0.013

2*645 _.288 0*297 0,027 1=0_ -0,009 OsOZZ

3.081 5.644 0.343 0.028 1.23 -0.098 0.023

3.593 6.801 0.371 0.028 1.3_ -0.069 0,03;

eL
= o.o5

0." 0.0329 0.0,981. _ 0.009342 -0.000876 0.00096 7.</37 2.55( 1.505 0.187 0.013 1.02 -0.043 0.00|

4,01 -0. 0205 0.04994_ G,001453 0.001556 0.00099 -2* 323 2.83! 3.067 0,265 0.021 1.17 -0.073 0.015

8.00 -0,0726 0.06986! -0.006_22 0°004164 0.00137 -12.383 3.185 4.814 0.33(I 0.030 1.32 -0.093 0°024

12.00 -0.1231 C.06956t -0.014980 0.007274 0.00237 -22°470 3.592 6.039 0.392 0.031 1.49 -0.093 0.021

16.0C -0.1727 0.05024; _'_._25( 0.011481 0.GC540 -30.671 6.058 8.029 0.513 0.037 1.90 -0.0631 O*OSC
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 00

(b) _-_ = 0.30; M(I.O,90o ) = 0.8 - Concluded

7El % cQIbc°olc olllal31bllb21bdeg _ -o- _ _ deg dog deg deg deg deg deg deg

cL
-- = 0.06

a

u. C.0602 0.c_0061 C.013366 -G.001809 O.OClOC 9.699 3.150 1.842 0,229 0.016 1.25 .0.053 0.009

4.001 -C.ClST C.C6CIZ1 0.00369} 0o001_60 0.0£112 -O,T08 3.396 3.375 0.306 0.024 1.40 -O.OT9 0.017

8,00 -0,0662 C,059e3Z -0,005709 0.004266 0.00168 -10,796 3,707 6,959 0,386 0,032 1,56 -0o096 0.025

IZ.O0 -O.X[5_ 0.05997q -0.015656 0.007919 0.00337 -20.55_ 4.L37 6°546 0.463 0°039 1.80 "O.OTT 0.041

lb. O0 -O,lb12 C,059756 -0,026673 0,012838 O,OCTll -30,19Z 6,606 8,095 0,SZl 0,036 2,05 -0,043 0,045

¢L
-- = 0.07

O. 0.C_T8 0.Co_98_ C.01_166 -0.00Z909 0.0C113 11.519 3.T65 2.210 0.2?6 0.019 1.50 "0o052 O.OIB

_.00 -0,C065 C.07C_66 C.006776 0.C00552 0,00156 0,998 3°975 3,Ill 0,350 0.028 1,64. -0,003 0o019

8.00 -0.0587 C. 07006"_ -0.0061'_8 0.004228 0.00229 -9.038 4°260 5o371 0.443 0.037 |°85 "0.088 0*032

12.00 -0.1077 C.06_62_ -0°015102 0.C08550 0.00518 -18.681 4.620 7.089 0.537 0.043 2oIZ 1-0o060 0*049

16.00 -0. t504 0.069676 -0.0262_6 0.014263 0.01225 -27o 500 5.029 9.174 0.668 0.044 2.66 0o031 0.07T

cL
= 0.08

0, 0.C558 C ,07q70_3 C.023331 -0.006 X 5'_. 0,CC171 13,030 4,363 2,704 0,355 0,029 l,TT -O,Og4 0,013

4,00 0,0009 O,C_]ClO_ _ C.010565 -0.000166 0,CC176 2,730 4,526 _.o ].18 0,412 0,034 1,90 -0,08_. 0,023

B°O0 -C,C506 C,CEC286 -0,0013 I 0.004132 0.CC370 -7.155 _..793 5.885 0.525 0.045 2.19 -0.068 0.0¢3

12.0C -0.C975 C.079_24 -0oC13364 0°009399 0.0C98_ -16.326 5.050 7.971 0.677 10*054 2*65 -0.001 OoOT4

16.00 -0o1247 0o07_632 -0.019322 0.016876 O*0292Z -21.816 5.238 L2.101 1.041 0.007 4.63 0o30T 0.165

_= 0.09

O. 0.0671 C.0_9665 C.051616 -0.005504 0.GC415 16.017 5.059 3o384 0.471 0.046 2.05 -0o101 0.010

_.00 0.C105 O.Ce_C_ C.015952 -0.000865 0.0034_ 5.185 5.095 4.601 0.500 0.046 2o_6 -0o0T4 0.030

B.O0 -0.0398 C.06q711 0.002266 C.C064Tl 0.00955 -6.779 5.265 6. T96 0.698 0.065 2.T1 -0o021 0.060
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

I

deg "_- i

(c) _--_ = 0.30; M(1.0,90o ) = 0.9

_ deg deg deg deg deg deg deg deg

-4,OG 0.0726 0.G3040_ 0.009339 -0.C00283

-0. 0.0184 0.029691 C.004432 G.C01225

_.OC -0.034fl 0.02932_ -0.000189 0.C02806

8,0_ -0=C870 0,029808 -0.005075 0.C04629

2.00 -0.138C 0.02g919 -0.010914 0.CC7065

Ib*OC -0.1861 C.029863 -0.018289 0,010462

c;
: 0 03

0.0C101 15.C46

0.CC092 4.490

0.CC105 -5,723

0.C0145 -15. 879

0,00233 -26,290

0,00399 -37.020

c_
0.04

1.238 -0.596 0.034 -0.003 0.46 0.005 -0.004

1.470 0.892 0.116 0.010 0.601-0.031 0.007

1.778 2*458 0.201 0*021 0.75 -0o075 0*016

2.161 3.96T 0*276 0o031 0.91 -0.101 0.029

2.583 5.270 0.317 0,031 1.04 -0.106 0.031

3°063 6,316 0,328 0,025 .,16 -O,OT9 0,031

-*.Oq 0.0795 C.04042 C.013482 -0.001373 0.0010_ 16.753 1.83, -0.252 0.077 0.001 0.70 -0.004 0.000

-0. 0.0248 G.039711 C.006778 0.000678 0.GC095 6.057 2.033 1.201 0.151 0.013 0.82 -0.042 0.009

4.0_ -0,0206 0.03950 _ G*000540 0.002794 0.0Cl14 -4.220 2.325 2.761 0.241 0.024 0.97 -0.083 0.019

8.01 -C.C807 0.03981_ -0.005771 0.00514: 0.00168 -14.302 2.706 4.297 0.319 0.035 1.14 -0.106 0.032

12.0 -0.1311 C.O_q3 -8.012964 0.008125 C.00295 -24.480 3.128 5.689 0.370 0.035 1.38 -0.104 0.036

16.09 -0,I181 G.03892' -0,021714 0,012169 0.¢C507 -34*746 3,612 6.922 0.397 0.031 1.46 -0.066 0.063

C. 0.0314 0.0497bi 0.009841 -0.000017

6.00 -0.0223 C.04g023 8.001961 0.00263"

8.00 -0.0742 C,C_9826 -C.00577b 0,005526

12.00 -0.1238 0.0_9930 -G.014211 0.009064

16.00 -0.1726 C.050330 --O.OZiO 0.0117

c_
-- = 0.05

0.00104 7.660

0.00128 -2.684

0.00206 -12.708

0.0038_ --22.628

0.00777 -30.7134

2.608 1.518

2.881 3.071

3.242 4.643

3.650 6.165

4.053 8.135

0.198 0.017 1.08 -0.053 0.011

0.282 0.028 1.20 -0.091 0.022

0.364 0.037 1.38 -0.107 0.035

0*434 0,041 1.60 -0.085 0.051

0.551 0.042 2.00 -0.060 0.071

cL
-- = 0.06

cr

O. 0.0375 0.059801 6.013375 -0.000895 0.0C116 9.167 3.138 0.001 0.000 0.000 0.00 -0.000 O.O00

_.00 -0.0157 C.059804 0.004123 0.002336 0.00154 -1.101 3.444 3.395 0.326 0.032 1.44 -0*095 0.025

8.00 -0.C673 0.0EC056 -C ,C04983 0.005815 O. 0027¢, -11.012 3.783 5.047 0.421 0.041 1.66 -0.105 0.040

12.00 -0.1165 Co059518 -0.014599 G.009911 0,00517 -20. 800 4,135 6,666 0,496 0.043 1,90 "0.073 0.059

16,00 -0.1609 0.059678 -C.025234 0.015240 O. 0C989 -30.167 4.592 8.345 0.559 0.039 2.18 -0.032 0.06T
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TABLE 3- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

0.75R'[deg k

_. 0.0460

4.00 -0.C086

8.00 -0.c596

12.00 -0.1078

_6.00 -0.1496

(c) _R = 0.30; M(l.O,90o ) = 0.9 - Concluded

%1%%l c°oIoclo111213161[b21,-_- _- _ _ deg deg deg deg deg deg deg deg

%
-- = 0.07

C*C7C_84 C,018715 -0.001945

0.07C0691 0.007128 0.C01893

0.C7C4_ -0.003335 0.005996

C.C69643 -C=014062 0.010811

0.06_604 -L.02_759 0.016749

0.00145 11.214 3.850 2.242 0.292 0.025 1.53 -0.079 0.016

0.00202 0.582 4.012 3.76? I 0°378 0.036 1.71 -0*094 0.030

0.00390 -9.194 4.823 5.524 0.490 0.066 1.98 -0.090 0.050

0.00796 -18.721 4.630 7.313 0.58Z 0.048 2.2? -0o056 0.070

0.01438 -27.367 5.003 9.469 0.696 0.062 2.79 0.033 0,096

eL
: 0.08

G. 0.C543 C.08016; 0.024481 -0.003075 0.00202 13.193 4.46 2.744 0.372 0.035 1.81 -0.087 0.021

4.O¢ -O.CG04 _.06026_ O.O11230 0.OO1328 O.O0305 2.496 4.582 4.282 0.463 O.O45 2.O4 -O.O82 O°O63

8.0¢ -0.05O8 0.060458 -C.000662 0.0O6184 0.00636 -7.195 4.8311 6.137 0*584 O.O53 2.36 -0o061 0.066
i

12,00 -0.Cg62 C.C7gS_c -0.011852 0,011890 0.01291 -16.084 5.090 8.337 0.734 0.057 2.85 0.001 0.093

16.0¢ -0.1243 O.07qTOq -0.018067 0.019095 0.03033 -21.758 5.244 12.207 1.026 0.007 *.66 0.271 0.175

O. 0.0680

4.0C 0.0137

eL
-- = 0.09

0.069576 C.032582 °0.C03833 0.00746 16.260 5.112 3.866 0.579 0.065 2.30 -0.080 O.03g

0.089_03 C.017350 0.C015_I 0.0104e 5.532 5.127 5.557 0.?14 0.075 2.66 -0.047 0.064

115



TABLE 3.- Continued

CALCULATED cHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0°

(d) _ = 0.40_ M(1.0,90_ = 0.7

%I% %I%ol.Iol I I I I,I,_- _- --6- _ deg deg deg deg deg deg deg deg

%
--= 0

8.G841 -0.579 -1.957 -0.126!-0.014 -0.32 0*040 -0.014
-4.0{ 0.C562 0.00C24 G.000989 C.001210 0.06089

-0. O. -C.OCCO08 0.000958 0.001182 0,0G084 -0o000 -0.302 0.003 -0.004 0.002 -0.1{ -0.012 -0.002

4.0( -0.0560 -0.00002_ C.00¢964 0.CC1220 0,00087 -8.057 -0.022 1.975 0.119 0.016 0.03 -0.059 0o012

8.0( -0.1117 -C.0CC121 0.00C£91 C.C01446 0.0C104 -16.230 0.27] 5.857 0.233 0.030 0°22 -0.101 0°023

12,09 -0.1664 C.OCCOI4 -0.000021 0.001986 0.CC131 -24.602 0.58( 5,562 0.321 0.035 0.40 -0.130 0°029

lb.OI -0.2202 -C.00048( -0.000955 C.002787 0oCC173 -33.441 0.89_ 6.965 0°378 0°038 0°55 -0°137 0°034

20.0 -0,2718 -C.¢CCCO( -0.002752 0.004210 0.CC221 -42°813 =29( 7.911 0.382 0.029 0.68 -0.|32 0.029

_= 0.01

-_.0( C.0631 C.01C326 G.00241C C.C00574 0.0C091 9.267! -0.035 -t.556 -0.062 -0.009 -0.04 0.029 -0.010

-O. 0.C07C C.CIC_6_ C.001271 0.001076 o.ocoe4 I*206 0.25] 0.393 0.059 0.006 0.14 -0.021 0.002

_.0( -0.C.92 C.CICI3] C.O0011_ 0.C01563 0.00086 -6.881 0.52] 2.372 0.183 0.021 0.3; -0.069 0.016

8,Cq -C.1CSB 0.CC992_ -C.00124_ C.C02195 0.CC100 -15.015 0.82( %.270 0.297 0.034 0.50 -0.112 0.027

12.0 -0.1598 O.CCq50' -C.002996 C.003116 O.CC12q -23.384 1°12] 5.977 0.380 0,039 0.68 -0.139 0.033

16.C' -0.2167 6.CIC13! -t.005GOC C.004545 0,GC174 -30.637 1.501 8.005 0.509 0.05I 0.94 -0.176 0.043

20.0 -0.2642 0.0C_581 -0.008816 0.006466 0.00235 -41.170 1.921 8.482 0.450 0.036 0.97 -0.135 0.03_

C'

: o.o2
a

-4.0( 0.C701 0.020_27 C.O0_SXC -0.00005_ 0.00095 10,468 0.515 -0.000 0.000 -0.000 0.01 0.000 -0.00(

-0. 0.C13_ 0.02CIOC C.00211_ 0.0007g0 0.C0005 2.279 0.76_ 0.754 0.|15 0.009 0.4] -0.037 0.00]

4.0q -0.0426 C.GIq_8_ -G.000154 0.C01703 0,6008£ -5.760 1.04_ 2.751 0.2%5 0.026 0.60-0.0T9 0.02_

_.0_ -0.098G 0.01995| -C.00260( 0.002757 OoGCI00 -13.826 1.36; 4.575 0.361 0.039 0.79 -0.123 0.031

12.0 -0.1528 C.0I_59_ -C.00550] 0.004105 0.CC133 -22.106 1.68! 6.418 0.446 0.044 0.97 -0.149 0.03

16o0 -0._057 0.0159e! -C.009321 0.005997 0.GC182 -30.54% 2.09_ 7,954 0,508 0,047 1°15 -0.158 0,04

20.0 -0.2566 G._i980" -C.014162 0.008586 0.00272 -39.416 2.565 9.113 0.523 0.061 1.31 -0.136 0.04

%
--=008

a

-4.01 0.0769 C.C3CUS( "C.006@6_ -0.000928 0.CCI01 II.647 1.04! -0.744 0.067 0.00| 0.5_ 0.005 -0o01

-0. 0.C203 0.030_7] C.00356( 0.000287 0.00086 3.452 1.30 1.151 0.181 0.014 0.70 -0.048 0.0(

4.0, -0.0358 C.02S95] C.00013( 0.001652 0.00088 -4,603 1.581 3.143 0.31_ 0.030 0.89 -0.009 0,0;

6,0' -0oC913 C.02998( -0o00_7 0.003127 0,0010_ -12.650 1.90 5.077 0.425 0.044 1.0_ -0.132 0°0!

12.0 -0.1460 C.02971; -0,00742" 0.004911 0.00141 -20.855 2.23g 6,849 0.51"1 0.049 1.21 -0.157 0.0 d

16o0 -0,198_ 0,0_g96_ -0.012331 0.007280 0,00210 -29.165 2.667 8.447 0.578 0.052 1.41 -0.159 0.0'

20,0 -0._4_9 C.02994 _ -C.0186_I 0°010559 0.00376 -37.759 3,14C 9.756 0._04 0.047 I.b_ -0o123 0.0:
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

-4.00 0.C842

-C. 0.0273

4.00 -C.0290

0.00 -0.0846

12.00 -0.1392

16.00 -C.1916

20.00 -0.2405

-_.00 C.C_Z2

-0. 0.C349

_.00 -0.C222

B.O0 -0.077q

12.00 -0.1322

[6.00 -0.1836

20.00 -0.2293

-4.00 C.ICO0

-C. 0.C41g

4.00 -0.C152

8.00 -0.0710

12.00 -0,124_

16.00 -C.1725

20.00 -0.211C

-_.00 0.1083

-0. 0.0500

_.00 -0.C075

8.00 -0.0634

12.00 -0.I124

16.00!-0.1500

-,7

(d) _ = 0.40; M(1.O,90O ) = 0.7 - Continued

_- --6- --_- _ deg deg deg deg deg deg deg deg

eL
-- = 0.04

cT

O.OCllC 12.913 1,603 -0.304 !G*137 0.005 0.83 0.003 0°004

0.0C089 4.642 1.846 1.572 0.253 0.021 1.00 0.053 0.014

0.00092 -3o444 2.130 5.534 0.376 0.037 1.18 "0° |05 0.025

0.CClll -Ii.'88 2.439 5.474 0.409 0.049 1.37 "0.141 O.03q

0.0C157 -19.626 2.703 7.284 0.579 0.055 1.57 '0o159 0.049

0.0C267 -27.784 3.210 0.981 0.655 0.058 1.83 '0.143 0.06).

0.0C671 -56.039 3.669 10.556 0.720 0.056 2.20 0.069 0.077

eL
-- = 0.05

o

C.050452 0.C14005 -C.003380 0.00123 14.266 2.206 0.188 0.217 0.014 1.15 -0.016 0.012

C.650451 0.008341 -0.C01286 C.00095 6.095 2.434 I_970 0.311 0.025 1.27 -0.069 0.015

C.050091 C • 002'%54 C.C00940 0.00099 -2.292 2.659 5.922 0.437 0.040 I._t8 -0.I08 0.031

t.0Aqqq5 -6.00332, 0.C03320 0.CC124 -I0.326 2.975 5.875 0.555 0.054 1.67 -0.147 0.043

0.64_714 -C.009454 0.006010 0tCCIgB -lS.384 3.318 7.751 0.657 0.065 1.91 -0.153 0.050

0.04_760 -C.016396 0.009561 0.CC545 -26.336 3°#22 9.635 0.768 0.070 2.29 -0.I01 0,001

0.04_o70 -0.023773 0.014284 0.C1270 -33.872 4.107 Ll. B3q 0.923 0.068 3.09 0.075 0.127

eL
: 0.06

2.04007_ 0.010030 -0.002029

0.04007_ 0.O05559 -0.0O04O2

C.04003G C.001011 0.001396

0.039997 -0.003643 0.G03317

C.039737 -C.008741 0.C05533

0.039972 -C.014753 0.008429

C.039821 -C.022935 0.012418

G.O¢C3ZC C.01U439 -0.004950 0.0C140

C.6_&667 C.011348 -C.002237 0.CC107

C.C_C058 C.004_87 0.000299 0.CClll

C.05998_ -0.602412 0.C03150 0.00150

C.023481 -C*C0646_ 0.CC19_

0.015056 -C.003476 bwC0165

O.O011LG -0.000465 0.6013_

-C.000973 0.CC2935 0.00290

15.604 2.799 0.669 0.290 0.021 1.43 -0.0*6 0.011

7.326 2.959 2.383 0.578 0.031 1.53 -0.085 0.017

-1.100 3.208 4.340 0.508 0.046 1.78 '0.119 0.035

-9.163 3.510 6.303 0.630 0.062 1.99 0.168 0.0*9

C.CcC03C_ -0.009527 C.006510 O.GCSCT -17.0C9 3.861 8.348 0,771 0.077 2.32 0.132 0.070

0.05_72_ -C.016527 C.010834 0.C121/ -24.361 4.156 0.821 0.909 0.088 3.15 0.049 0.136

C.0_57_ -C.022_14 0.016019 0.02497 -30.577 4.396 3.984 1.176 0.010 4.87 0.372 0.215

eL
-- = 0.0"/

13,

C.0_9815 16.99_ 3.385 1.211 0.379 0.030 1.73 "0.067 0.016

C.069530 8.476 3.527 3.011 0.500 0.04.5 1.89 -0.108 0.024

0.C6_831 0.174. 3.756 4.866 0.611 0.059 2.10 -0.13. 3.038

0.C£_890 -7. 877 4.036 6.834 0.737 0.076 2.36 -0.139 3.056

C.069_.52 -C.007939 0.007280 0.0123q -15.038 4.259 9.619 1.045 0.I07 3.27 0.055 ).141

C.C_697 -0.012800 0.013218 0.02930 -20.699 4.453 L3.280 1.311 0.008 5.20 0.389 3.2,1
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TABLE 3,- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0°

(d) _-_ = 0.40; M(I.O,90o ) = 0.7 - Concluded

deg _- _ _- _ deg deg deg deg deg deg deg deg

_= 0.075

-',. CC 0,113C G.C74838 C.026607 -0.O07373 0.CC254 17. 888 3.706 1.545 0.4"33 0-.037 1.88 "0.077 0.018

-O* 0.0549 C.074758 0,017426 -0,00414g 0.00258 9.274, 3.841 3°382 0°576 0.056 2.07 "0.126 0°021

4.00 -0,C026 0.07454; C,008763 -C°C00797 0,00351 0.959 4,. 014 5o317 0°720 0.078 2.33 -0.130 0.04,3

8,(]0 -0.0576 C.C74511 0*0004,64 0.003057 0°00727 -6.94,T 4,*238 T°4,73 0,?00 0.106 2*78 ,"0.061 0.056

%
_- : 0.os

-4.00 ! C.I180 C.C7_U08 C,029772 -C.C08254 0,CC348 18.735 4.016 I 1,728 0.502 O.04T 2,06 -0.090 0.020

-G. O,CblO C,07_78_ C°020128 -0,C046_9 0.00514 10.272 4.138 3.966 0.708 0*079 2.34" -0.122 0.031

4.00 0.CL14 C,C79520 C.012296 -C,000126 C,Gl5(_g 3.062 4.231 T.036 1°120 0.126 5.30 0°055 0o135
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TABLE 3.- Continued

CAI,CUT.ATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 00

V = 0.40; M(] 0.8(e) _ n,_no. :

deg _ _- --_ _ deg deg deg deg deg deg deg deg

c_
--= 0

a

-4.0( 0.0564 C.OCC2g_ 0.001C7] 0,001301 O.CCOO_ 8,i14 -0,52; -I.986 -0.134 -0.019 -0.3 0.045 -0.01]

-0, O. -C.OCC07_ C,001029 0.001254 O.CCOB4 -0,001 -0,231 0,009 -O.OOl 0.002 -O.l -0°004 0.002

4.0( -6.6561 C.OGC12< 0.001029 0,C01320 0+00087 -8.C77 O.06E 1.997 0.123 0.018 0.09 -0.062 0.013

a.O( -0.1121 -C.000091 0.000764 0.001574 O.CCIO_ -16.298 0.36( 3.893 0°240 0.033 0.27 -0.109 0,024

12.0( -0.1671 0.00C02_ 0.000057 0,002172 0.00133 -24,716 0.69( 5.612 0.330 0.040 0.46 -0,142 0.030

16.0( -0.2210 -0.CCC490 -C.OOCB70 0.003070 0.00182 -33,597 1,004 7.023 0,389 0,042 0.61 -0.147 0.036

20.0( -0.2728 -O.OCCOCq -0.002626 C.C04669 0.00253 -43.031 1.40_ Y.969 0.392 0.032 0.74 -0.136 0.030

C'
L

7 = 0.01

-4.0( 0,063G O.OIC260 0.002473 0,00076T 0.G0091 g.263 0.02! -I,573 -0.063 -O.OlO -0.02 0.035 "O.OlO

-0. 0.C065 0.010021 0,001333 C,OOlI70 0,CC084 t,lOg 0.29( 0.390 0.060 0.007 0.17 -0.016 0.005

4.0( -C.C497 C,CC9750 0,000213 C.001653 0.0C0_6 -6.9?3 0.59_ 2.398 0.195 0.027 0.37 -0.069 0,022

8.0( -0,I055 0.CC_947 -O.O011T6 0.002342 O.CClOl -15.119 O,gl( 4.308 0.305 0.039 0.56 -0.122 0.026

12.0( -0.1606 0.009523 -0,002924 0,0033_0 0.00134 -25,524 1.22E 6.032 0.391 0.044 0.74 -0.152 0.034

16,0[ -0.2138 0.009660 -C.C05448 0.C04872 O,CClg2 -32,150 1.61t 7.528 0.454 0,047 0.92 -0.157 0.040

20,C( -0.2653 C.CC9541 -c.008667 0.007035 0.00281 -41.315 2.02] 8.590 0._64 0.039 1.06 -0.132 0.041

= 0.02

-4.0_ 0.0695 C.02C3_( C.00446i 0.C00035 0.00094 10.434 0.5T_ -I.161 0.004 -0.004 0.28 0.021 -0.006

-0. O.Ci30 C.020073 C.002181 0.000870 0.00055 2.224 0.832 0.774 0.122 0.011 0.46 -0.029 0.007

4.01 -0.e43; O.ClQBS] -C.OCOCB3 0°001513 0,CCC86 -5.848 1.130 2,7ql 0.258 0.032 0.66 -O.08L 0.025

6.01 -0.0989 0.01996( -0.002548 0.002929 O.GCI02 -13.962 1,460 4.716 0.370 0.044 0.85 -0.134 0.032

12,0( -0.1539 0.019591 -0,005444 0,004378 0.00143 -22.278 1.791 6.476 0.457 0.050 1.04 -0.162 0*039

16,0( -0.2068 C.CI_SC_ -C.009232 0°006444 O.OC21_ -30,745 2.206 8*035 0,523 0°052 1.24 -0._62 0.046

20,0( -0.2574 0,01972( -C,014029 0.C09314 0.0C363 -39.598 2.647 9.243 0.538 0.043 1.43 -0.125 O.O_q

C'

=o.o3

-4.0( 0.0767 0.03C49C C,007C37 -6.0008_8 0.00100 I 11,63T 1.140 -0.?34 0.07 0.002 O.5T 0.006 -0,002

-0. 0.C196 C.02016_ C.003602 0.00038_ 0.0C086 3,362 1.378 1.170 0.186 0.016 0.Y5 -0.045 O.OOg

4.0( -0._36Y C.02q91_ C.000185 C.001732 0.000@8 -4,728 1,668 3.183 0,32 0.036 0.95 -0.095 0,027

8.0( -0.0924 C,CZ996; -C.003358 0.C03331 0.CCI05 -12.819 2,002 5.122 0.435 0.050 I*15 -0.145 0.0_6

12.0( -0.1472 0.02966i -C.007373 C.005244 0.00160 -21.051l 2.345 6.918 0.526 0.056 1.35 -0.166 0.04_

16.0( -0,1997 C.02958( -C.012289 0,007845 0.00282 -29,359 2.772 8,560 0.59T 0.058 1.58 -0.156 0.055

20.0( -0.2494 0.02986_ -0.018455 0.C11484 0,CC525 -_T.880 3.231 9.958 0,626 0.045 1.85 -0._02 0.06;
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(e) _--_ = 0.40; M(l.0,90o ) = 0.8 - Continued

%1%Ib%olcI011113Ibllb21b3_- _ deg deg deg deg deg deg deg deg

c_
= o.o4

-6.00 0.C834 C.06005C C.010029 -0,C01937 0.00108 12.806 1.678 "0.318 0.139 0.007 0.86 -0.009 0*002

-0. 0.0265 C,06C27g 0,0055R9 -0,000295 0*00089 6,52& 1,935 ..579 0,253 0.021 |,04 -0,063 0,011

4.00 -0,0301 0,060066 C*001026 0,C0|550 0,GC093 -5,597 2,215 5,576 0,385 0,041 1,25 -O*lOT 0.030

8,00 ! -0,0859 0.039976 -0*003630 0,003563 0,0012_ -11,682 2=540 5*526 0*502 0.055 1,_ -0,153 O*O_l

L2,00 -0,1405 C,039655 -0,00_699 0,005943 0,00201 -19,63| 2,685 7,374 0*598 0,062 1,67 _0,162 0.055

16,00 -0,1923 0,03S853 -C.014646 0,G09166 0,¢C615 -27*945 3,303 9*162 0,680 0,062 1,79 O,|ZT O*OT3

20,00 -C,2605 C*039721 -0,021751 C,013511 C,00641 -36,081 3,142 10,828 0,742 0,053 2,41 '0,039 0.091

cL
--= 0.05
a

-4,00 0,0906 C,C 50084 C ,C13812 ]; -0,003230 0,00119 16o066 2,259 0o142 0,212 0,014 1,15 -0,026 0.007

-0. 0.0335 C.0_0253 C.006158 -0.001154 0.00095 5.T30 2.696 2,025 0.350 0.050 1.34 -0.076 0.019

4.00 -0,C234 C,05C210 C,002654 0.001126 0.00103 -2,462 2,766 3,967 0.449 0.066 1.54 -0,120 0°032

8,00 -0,CT93 0,069969 -0.003337 0,C03624 0,CC145 -|0*536 3°076 5°945 0,572 0.062 1.76 -0.156 0°048

12.00 -0.1334 0°049607 -Co009617 0°006543 0o0C295 -18.575 3o413 T°87T 0°683 0.069 2.04 -0.[47 0.069

15.00 -0.1661 C.04_621 -C.0162L1 0.C10441 O*OCTl6 -26*435 3*800 9.855 0.796 0.071 2.49 -0*074 0°098

20.00 -0*2266 C.049564 -Co023266 0.015516 0.01506 -33.794 4.161 12.177 0.941 0*059 3.35 0o107 0.1_5

_= 0.06

-4,00 0,0985 0,06C115 C.016292 -C.006716 0,0C136 15.435 2*856 0°663 0,290 0.022 .46 "0*068 0o012

-_, 0.0609 0,06C28C 0,011538 -0.C02189 0°00109 5.979 3.069 2°495 0.610 0.038 1.65 -0.096 0.022

6.00 -0oC165 6°060390 0=006686 0,C00517 0,CCl22 -1,26l 3,324 4°396 0.522 0.053 1,85 "0.134 0,036

B,O0 -0,0723 C*05996T -0,002635 0°003560 0,002_2 -9,346 3°000 6*603 0°656 0,070 !,lO -0,149 O*05T

12.0C -0,125I C,05998L -0,009647 0,00T231 0,00572 -17,125 3°949 8,542 O*80T 0,083 2,52 "0°112 }*0ST

16,00 -0.1719 0.05g_87 -0.016084 0°01189T 0.01670 -26*295 6.211 L|,136 1.022 0.081 3.46 0.088 _.158

20,00 -C,210| b,059601 -0°021742 0,017958 0,02762 -30.44 6,462 L4o254 L°175 0o000 5,09 0,369 0,222

i,

%
--5-= o.07

-4.00 0+I07l G°07C3CS C.C23587 -0+006399 0.0C195 16.863 3.489 1.236 0.390 0,034 1*78 "0.076 0.015

-0, 0.0689 0,070[46 0.015615 -0.C03359 Co00156 8,603 3.657 2,957 )°486 0,0_8 1o92 .O,lOT 0.026

4,00 -0.C087 C,070095 C,007142 -0,C00211 0.00173 0.C04 3,656 4o971 0,642 O.OTO 2,22 -0,129 3.050

8.00 -0.C666 0,069_26 -C,000661 C.CC3686 0,CC63£ -6,014 4ol10 7,020 0,780 0.085 2°56 -O,LI1 3.079

12.00 -0,1112 0.069579 -0.001613 0°008276 0.01579 -14.676 4*310 9.990 1°103 0.10l 3.66 0°110 _.173

6,00 -0.1495 Co06976E -0,012658 0.0L4389 0,G3016 -20,66 4,530 L3°445 Lo610 0,002 5,38 0,371 0,251
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WqTH A LINEAR TWIST OF 0 °

9"75R' ldeg k

-4.00 0.1115

-0. 0.C535

4.00 -0.0037

eL %

C.07_911 C.02629T -0.G07190 0.00263

0.C7_867 0.017334 -0.003943 0.00286

C.07471_ C.008723 -0.000374 0.00465

.,7

(e) _ = 0.40", M(I n_ 90o, = 0.8 - Concluded

_ deg deg deg deg deg deg deg deg

cL
_- = 0.075

17,590 3.780 1.568 0.449 0.043 1.94 _0.090 0.018

9.075 3*926 3.445 0,601 0.066 2.16 "0*|28 0.02l

0.814 4.115 5.450 0.761 0.091 2.47 -0.133 0.049

-4.00 0.1167

-0. 0.C601

4.00 O.Cll7

c_
G

C.O?q717 C.029597 -C.008028 0.0C379

G.C79728 6.019962 -0.004280 0.0C632

6.079621 0.012442 0.CC0653 0.01748

= 0.08

18o555 4.096 1.989 0.528 O.Obb 2.12 -0.100 0.022

10.138 4.209 6.109 0.757 0.093 2.68 -0.116 0.0_3

3.123 4,314 7°237 1.156 0.120 3.55 0.059 0.153
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

0'75R' Ideg

(f) _ _ 0.40; M(I.O,90o ) 0.9

_- _- _- _ deg deg deg deg deg deg deg deg

cL
--= 0

-4.00 0.0566 C,CCC22] 0.001886 0,C02141 C.COOB8 8.129 -0.470 -t.984 _0.140 -0.023 -0.29 0.058 -0.0|9

-0. 0. -C.00015] C.001792 C.002029 0.CC084 -0.003 -0.195 0.012 0.001 0.00) -0,08 0.002 0.005

4.00 -0,0563 0.00006_ C.001868 0.C02153 0.0C087 -8.087 0.125 2,014 0.140 0,026 0.13 -0.065 0.021

8*00 -O*lIZ6 -C,CCC05{ C.001603 0,002453 OoOClO_ -16.340 0.426 3.893 0,254 0.040 0,32 -0.127 ).029

12.00 -C.1678 C.CCC2C_ C.000881 0.00]151 0.00138 -24,773 0.759 5.627 0.350 0.049 0.52 -0.164 0.0)8

16.00 -0.2221 -0.0CC490 0.000066 0.C04159 0.00210 -33.70L 1.069 7.043 0.410 0,051 0.67-0.167 0.044

20.00 -O.2762 -C,CCC03_ -C,00t619 C.005990 0.00325 -43.186 1o451 8o008 0.407 0.056 0.79 -0.140 0.038

cL
--= 0.01

-4.0{ 0+C6301 0.CIC161 0.0032611 0.001587 0.00091 9,233 0,06{ -1.573 -0,068 -0.013'-0.00 0.043 -0.012

-0, 0,C062 C.C0997] 0.002130 C.001987 0.00084 1oC71 0.34] 0,399 0.065 0.008 0.21 -0.012 0.009

4.0( -0.0502 0.C1002] 0.001028 0.002527 0.00086 -7.019 0.65( 2.392 0,198 0.028 0.61 -0.086 0.020

8.01 -C.I062 0.00996_ -0,000316 0.003278 0.GC103 -15,200 0,976 6.311 0.322 0.047 0.6Z -0.142 0.0]4

12.01 -fl.1616 0.CC955] -C.002024 0.C04393 0.0C149 -23.624 1.292 6.042 0,413 0.055 0.80 -0.175 0.043

16,0l -0.2151 0.0C963{ -0.006463 0.006108 0,GC247 -32.Z_3 1.674 7.552 0.477 0.056 0.99 -0.173 0,051

20.01 -0.2662 C.CCg92] -0.007848 0.008666 0.00396 -41.368 2.095 8.679 0.686 0.046 1.15 -0.132 0.052

cL
--= 0.02

a

-4.0C 0.0694 C.C2C288 C.005220 0.000837 0.00096 10.365 0.624 -1,157 0.002 -0.006 0.30 0.026 -0.008

-0. 0.C125 0.019991 0.002959 C.C0_706 0.CC085 2,143 0.877 0.785 0.128 0.013 0.50 -0.027 0,012

4.0C -0.C43§ C.020249 C.000770 0.002732 0.00087 -5.887 1.205 2.823 0.275 0.038 0.73_-0.096 0.03_

8.0{ -0.0999 0o01994? -C.001687 0.003933 O.OClQ9 -16.086 1.522 4*72[ 0.390 0.056 0.91 -0,157 0.039

12.0( -0.1551 0.019588 -0.006519 0.005543 0.00178 -22.408 1.852 6.690 0.682 0.061 1.11 -0.186 0.050

16.0( -0.2080 C.01S768 -0.0082L0 C.007856 0.QC305 -30.871 2.254 8.071 0.566 0.061 1.33 -0.170 0.061

20.0C -0.2584 C.019656 -0.012883 0.011059 0.00516 -39.675 2.673 9.338 0.561 0.047 1.52 -0.118 0.064
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TABLE 3.- Continued

CAI,CUI,ATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

e75R,

deg

-6.00 0.0761

-0. 0.C189

6.00 -0.C377

8.00 -0.C944

12.00 -0.1682

16.00 -0._062

20.00 -0.2605

-4.00 0.C326

-0. 0.C254

4.00 -0.0313

8.00 -0.C875

12.00 -0.1414

16,00 -0.1931

20.00 -0.2407

-4.00 0.0896

-0. 0.0322

4.00 -0.0249

0.00 -0.¢807

12.00 -0.1341

16.00 -0.1844

20.00 -0.2287

(f) _R = 0.40; M(I.0,90o ) = 0.0 - Continued

+1 l-t++i+E+l+i+i+l+_- Y --_ deg deg deg deg deg deg de& deg

%
_- = o,o3

G-C-_0613 i 0.007759 -0.000099 0.00099 11.526 1.189 -0.728 0.072 0.001 0.59 0.007 -0.003

C.C3C06T 0.006351 0.001233 0.0C08E 3.239 1.434 1.185 0.197 0.021 0.79 -0.051 0.013

C*C19899' C.000985 0.002720 O.CCOB9 -4.859 1,721 3.198 0.337 0.042 1.01 -0.104 0*036

0.02972( -C,002211 0.C04687 0.00127 -12.811 2.039 5.225 0,479 0.064 1.25 -0.168 0.054

0.030]22 -0.006505 0o_6_ 0.00229 -21.132 2.633 6.967 0.558 0.068 1.45 -0.186 0.059

C.03C13_ --0.001_ O.OOg9 C.00463 -28.228 2.765 9.106 0.710 0.0"/6 1.87! -0.168 0.094

0.029685 -0.0173 0.0140 0.00912 -34.529 3.043 [1.425 0.873! 0.075 2.46 -0.096 0.140

cL
_- = 0.04

C.04C016 C.010718 -0.001158 O.OCIO7 12.685 1.732 -0.308 0.141 0.008 0.88 -0.010 0,001

C.060135 0.008302 C.COC5T5 0.00089 4.363 1.991 1.601 0,268 0.028 1.00 -0.059 0o017

C.0/)C056 G.001796 0.002553 0.00098 -3.772 2.280 3.585 0.402 0.048 1.30 "0.130 0.034

0.040347 -0.002500 0.004808 0.0016_ -11,870 2.610 5.671 0.556 0*072 1.59 -0o168 0.063

0.06C099 -0.007778 C.007665 0°0£306 -19.904 2.966 7.449 0.637 0.074 1.80 -0.175 0.072

C.0397'e,_ -C.013698 0.01(;957 0.00600 -28.010 3*325 9,246 0.716 0.089 2.14 "0.120 0.096

C.039676 -0.020337 0.015636 0.01038 -36.034 3.737 10.999 0.769 0.054 2.5b "0.028 0.112

%
-- = 0.05

(7

0.C5C059 0,01'_640 l-o.oo2654 0.00117 13.888 2.316 0.154 0.215 0.016 1.19 -0.031 0.007

C*_5C259 C.008838 -0.C00263 0.00096 5.531 2.561 2.041 !0.342 0.036 1.39 "0o089 0.022

0.050195 0.003196 0.G02195 0.00118 -2.664 2.832 3.994 0.472 O.OSb 1.60 "0,141 0,039

0.0/)9932 -C.002692 C.006928 0.GC218 -|0.717 3.134 5*989 0.804 0.074 1,8b "0.171 0.062

C.05C033 -0.008/)21 0.008243 0.00466 -18.613 3.482 7.997 0.728 0.081 2.21 '0,150 0.090

0.06(;538 -C.016958 0.012443 0.0C918 -28.442 3.811 9,999 0.832 0.075 2.67 "0.063 0.124

0.06959g -C.021"/73 0.C17762 0.01653 -33,731 4.157 12.302 0.951 0.056 3.47 0.098 0.161
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

-4.00 0.0971

-0. 0.0393

4.00 -0.0180

8.00 -0.0736

12.00 -0.1257

16,001 -0.1720

20.00 -0,2104

-4.00 0.1055

-O. 0.0475

4.00 -O.CIOI

8,00 -0.C649

12.00 -0.1103

I
0.060129 0.018837 _ -0.003923 0.00134

0.CEC337 0.011980 -0.001268 0.00114

0.06C368 0.005213 0.G0166T 0.00162

0,060321 -0.001310 0.005055 0,00348

0.07C194 C.024059 -0.C05586

C.07C291 0.015838 -0.G02392

0.07014( 0.007853 O.OOlOq3

C.06q75_ C.000089 C.005217

C.06976J -0.005940 C.010_53

0.00204

C.CC20C

0.00270

16.653 3.543 1.27? 0.406 0.040 1.83 -0.082 0+019

8.111 3.718 3.142 0.552 0.064 Z.O6 -0.129 0.033

-0.199 3.911 5.059 0.678 0*079 2.35 -0.139 0.061

0,0063Z -8,086 4.145 7,Z03 0,038 0.096 2.70 -0.096 0.108

0.01046 -14.718 4.346 10.262 1.150 0.099 3.93 0.113 0.195

-4.00 0.1103

-0. 0.C524

4.00 -0.C044

8.9C -0.0495

cL
-- = 0.075

G

C.C75153 0.027006 -0.C06361 0.0c296

0.C7541C 6.016361 -0.C_33 0.CC3C6

C.C75B78 0.009388 0.C00?73 0.00421

C.07_611 G.003480 C.006532 0°_1987

17.473 3.857 1.672 0.481 0.053 2.02 -0.095 0,025

9,266 4,030 3,437 0.579 0.071 2.21 -0.126 0,036

0,821 4.218 5.282 0,716 0.085 2.491-0°119 0,062

-5*7Tq 4*298 8.959 1.218 0.110 3.99 0.116 0.195

124



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LIIqEAR TWIST OF 0 o

(g) _ = o5o; MO O,�oO ) = o.s

deg _- -_- -'6- _ deg deg deg deg deg deg deg deg

-*.0_ 0.0606 0.000301

*.OG -0.060_ -0.00002_

0.001429 0.001393 0._0_84 6,975 -0.53_ -2.351-0,188 -0.027 -0.40 0.064 -0,026

-O,CGI -0.2?( O.Olb -0,001 0.00_ -0.15 -0.005 0.003

-b*048 0.01( 2.380 0.179 0.031 0.09 -0.088 0,022

0.001327 0.001356 0.00079

C.001405 0.001405 0.00083

0.0_1286 0.0Q1662 O,OOOq? -13,935 0.30( 6.6q6 0,35_ ).056 0.36 -O.LST 0.062

12.0G -0.1793 -0.003312 0.00C996 0.002159 0.00124 -21,084 0.591 6.868 0.506 O.OT_ 0.61 -0.204 0°058

16.00 -0.Z366 (.000162 0.00_158 0.0C31_3 0.0017_ -28.305 0.93_ 8.894 0,633 0.081 i 0.88 -0.233 0,089

20.0( -0.2922 0.000183 -0._01070 0.004566 _.C0261 -35,825 1.291 10.595 0.705 0.076 1.13 -0.230 0.0"#21

cL
_ 0.01

-6.0( C.067C 0.GC9967 0.002500 0.000895 0.CC087 T.818 -0,C26 -1.873 -0+092!'0.018 -0.06 0+0_7 "0,0|8

-0. 0.0064 C.GlO017 0.001610 0,C01253 O, 0_080 0.851 0.2_4 0=483 0.091 0.012 0.20 -0.019 0,012

_'.0( -0.0-_q0 0.0'_975£ C.OCC'/<J'/ O.OOX'/05 0.G(30+82 -6._,95 0.52 ¢) 2.850 0.Z'15 0.0_.1 0._ -O.l.Ob 0.05_

8.0( -0.113T C.010108 -0.000161 0,0023_2 0,G0096 -13.C42 I 0.843 5.19_ 0.451 0.066 0.71 -0.1T4 0+0_9

12.0( -0.1727 _.009808 -0.001317 0.CC3250 O,COl31 -2C.143 1.1#.4 7.386 0,601 0.083 0.97 -0,22| 0,066

16.0( -C.2298 0.01020r -0.003039 0.0C_.663 0.00201 -2"1.292 1.505 9.4,_.6 O.TZT 0.08'9 1o27 -0.236 0.080

20.0( -0.285: 0.01028] -G,O05_lb 0,006727 0, C0344 -34.669 1.889 11.226 0.802 0.082 1.57 -0,216 0,0|7

c_
= 0.02

-4.0( 0.0736 0.01998_ 0.00/+59_ 0.000168 0.00091 8.703 0.50_ -1._)'1_ I 0.008 -O.OOB 0.30 0.029 -0.009

-_, 0.0129 _.020'0"t ( ¢._U2368 0.000°*_.2 0.00081 _.'tOB 0.761 0.95B 0.1_5 0.022 0.56 -0o035 0.020

_..0( -0.047_ 0.019856 (_.000683 0.001783 0.00083 -5.220 1.06! 3.)52 0.375 0.05| 0.80 -0.125 0.036

8,0( -0. lrT2 I 0,020126 -0.00105( 0.002804 O.OCI02 -1Z.|63 1.37! 5.685 0.568 0.076 1.07 -0° 19| 0.057

12o0( -C. 1662 c.019867 -0.00310_ 0.00_138 0.00149 -19.220 1.688 7.896 0.697 0.092 1.34 -0.231 0.0"/6

16.0( -0.2231 C.020231 -0.00568( 0.C06019 0,0(?266 -26,284 2.058 10.010 0.825 3.097 1.68-0.229 0.09_

20.0( -0.2777 0.02017( -0.0090C5 0.008698 0.00535 -33.504 2.4,29 11.909 0.900 0.086 2.10 -0°16_. 0.1|8
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 00

v

(g)
= 0.50; M(I.0,90_ = 0.8 - Continued

55R' _ C_ C_ CQ bCQ,D _c, a0, al, a2, a3, bl, b2, 03,

_- _- _ _ deg deg deg deg deg deg deg deg

%
-- = 0.03

-4.0_ 0*0604 O.q_C}C] 0o_06169 -0*900755 0.00099 9.617 1.046 -0*046 0.113 0.004 0.b6 0o00_ -0_001

-0, 0,0195 _.03£19C C._U3634 0.0C034b 0.C0083 2.590 1o30! 1.457 0o286 0.032 0o9l -0o0_6 0,02?

4.00 --0*0408 0°029947 0.0C1096 0.001622 0o00088 -4.345 1*599 3.845 0*478 0.062 1.16 -0.1_4 0.043

8.00 -O.lC08 0.0_0129 -£.3C1507 0.003C78 0,_0115 -11.2_4 1.716 6.167 0.845 0.088 I._2 -0.212 0,082

2.0_ -0.1596 0.029824 -0.004358 0.004824 _o00191 -18+297 2°222 8.417 0*798 0=102 1.73 -0*232 0.0i9

6.0_ -0,2160 0.030142 -0.007800 0.007299 0.0_417 -25.261 2.586 10.609 0°?34 0.105 2.15 -0.198 0.120

20.0_ -0.2693 0.029968 -0.011783 0.010578 0.00924 -32.238 2.933 12.725 1.043 0.092 2.77 -0.071 0._60

c_
_ =o.o4

-4.0_ C*__674 0.080:251 C.0P8748 -0°0¢1875 C*CClOg 10o557 1,Sgl -0.293 0*223 0.016 1.0] -0.0180.007

-0. 0,_265 6.0_C330 0.0C54£6 -0.000426 0,0_090 3.505 1.850 1.992 0.396 0.044 1.28 -0.084 0.032

4.0C -0,03_3 0.0_0_54 01_020_9 0.301223 0.00098 -3.474 2.136 4.329 0.574 Q.072 1.53!-0.180 O.OSO

6.0_ -0.0943 0.04£06_ -C.001457 _°_|32 0,0P138 -1G.422 2.432 6.660 0.743 0.096 1.80 -0.21_ 0.07_

12.0_ -C.1528 0.039030 -_o_G5120 0.0C5407 0.0C27g -17.35g 2.730 8.9_9 0.908 0°112 2o17 -0.213 0.109

16,0C -C,2080 C.0_g631 -0.C09160 0°008483 0.C0826 -24.147 3.C56 11.341 1.077 0.115 2.78 "0.I09 0olb3

20°0_ -0°2566 C.03075_ -C.013345 C.Cl1245_ 0.C1610 -30.660 3.358 13.640 1.219 0.080 3.81 0.120 0.229

-4.00 0,0g_8 C._5_[45 g.0116_5 -0.0_32Q0

-C. 0.C_37 0.050#35 9.C07690 -0.001385

4.0O -0.O275 n.050004 C._346( 0.0008_4

6.00 -_.O_TE 0.04995_ -C._00915 0.003047

12°00 -0,1445 O.049760 -0.0O5288 0.006067

16.00 -0,19_8 0.(40564 -C._09316 0._09674

20.00 -0.243g 0.0_627 -0.013237 0.014587

%
= 0.05

C.00127 11.538 2.15_ 0.292 _.339 10.030 1.40 -0,042 O.O_?

O.COlOb 4.457 2.407 2.573 o._171o.o_0 1._ -0.11_ o.0_

_.CC117 -2.567 2._86 4.630 0.884 0.086 1.90 -0.177 0.058

OeCOIqg -g,520 2.9_9l 7.192 0.856 0.110 2,22 -0.206 0.091

0._0712 -16.227 3.231 9.736 1.077 0.131 2,80 -0,132 0.18_

0.C1644 -22,571 3.470 12.499 1.290 0.107 3.88 0°103 0.2_7

0.02639 -28.581 3.720 15.313 1.394 0.018 5.34 0.380 0*303
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TABLE 3- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(g) _ = 0.50; M(I 0,90o ) = 0.8 - Concluded

deg _- _- _ _ deg deg deg deg deg deg deg deg

c_
-- = 0.06

c_

-4.00 0.1027 0.060250 0.015813 -0.004701 0.00165 12.599 2.718 0.971 0.479 0.049 1.79 !'0.071 0.029

-0. 0._419 0.063343 0.010609 -0.002503 0.0018C 5,637 2.965 8.237 0.662 0.081 2.03 0.13S 0.048

4.00 -0.0191 0.059648 C.005361 0.090103 0.00366 -1.811 3.164 8.680 0.900 0.124 2.40 "0.169 0.079

8.00 -0°0778 0,08g607 0.C00410 0°003233 0,C08]2 -8,273 3.395 6*200 1.I22 0.182 2.98 '0.090 0.182

[2.00 -0.1295 0.059581 -0.003582 0.007281 0,01982 -14.323 3.589 11.295 1.401 0.119 4.24 0.172 0.27?

_= 0 064

-4.00 0.1£ 63 0.064291 0.017277 -0.005315 0.00218 13.063 2. 948 1,297 0.550 0.060 1.96 "0.004 0.0]14

-0. 0.045_ 0.063544 C.011572 -0.002800 C.00317 5.914 3.126 3.645 0.775 0.101 2.24 "0.147 0.054

4.00 -0.0129 6.663755 0.006508 0.000254 0.00927 -0.751 3.351 6.421 1.101 0.156 2.86 '0o107 0.120

8,00 -0.0673 0.063530 0.002109 0.003994 0.018T4 --7.010 3.512 9*420 1.392 0.141 :3.93 0.104 0.2%9

12.00 -8.12_7 0.063702 -0.002238 0.008140 0.02642 -13.243 3.753 12.151 1.527 0.073 5.01 0.276 0.3|6

c_
_- = 0.068

-4.00 0.1101 0.068296 0.019044 -0*005913 0*00299 13,561 3.176 1.668 0.633 0.074 Z.18 -0o 094 0.042

!-0. 0.05£,2 0.067729 C.013033 -0°003002 O° 00034 0.559 3.349 4.232 0.928 0.129 2.54 -0.142 O.OTO

4.00 -0.0057 0.067822 0.C07930 0,C_03 0.01493 0.118 3.497 7.231 1.278 0.156 3.43 0.001 0.L92

8.00 -0.0895 O. 067(_09 _.003546 O, 004640 O, 024Z5 -6,030 3.709 10.221 1_505 0.104 4*52 0.163 0.292

C'

: 0 07

-4.00 0.1128 0.070240 0.019538 -0.006045 0.00418 13.495 3,206 1.993 0.736 0.094 2.32 "0.109 0.049

-0. 0._)534 0.069784 0°013866 -0.003020 0.00846 6.947 3.447 4.898 1.017 0.141 2.75 .0.I16 0.093

4.00 -0.0018 3.369751 C.008773 U.000768 0. C,1740 0.593 3.610 7.631 1.342 0.146 3.69 0.0_ 8.2_.6

8_00 -0° '554 0.069663 0.004270 0.004918 0,72645 -5.570 3.806 0.571 1.543 0.088 _,.78 0,184 0.31.2
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES "tWIT}[ A LINEAR TWIST OF 00

(h) _R = 0.50; M(I.0,90o ) = 0.9

deg _ _- _- _ deg deg deg deg deg deg deg deg

%
--=0

a

-4.00 0._608 G.CCC324: C.002356 0oC02323 0*00084 6*994 -0.480 -2.366!'0.193 -0.035 -0*38 0.076 -0.028

-_ _. -C*OCO0|C 6*002198 0.CC2228 _.C0079 -0.C00 -0o214 0.005 "0.005 0.001 -0.15 -0.010 -0.002

4.00 -0.0605 0.000C4_ 0.0O2325 0.002339 0.00083 -6.960 0*073 2.377 0.187 0.036 0.15 -0*095 0.025

8_DO -0.1206 0,000146 C.002231 0.C02649 0.00098 -13.968 0.38_ 4*686 0*369 0.067 0.41 -0.182 O*04A

12.0C -0.1798' -0,0C0185 0.001956 0.003219 _o00132 -21.133 0.664 6.858 0.526 0.086 0.69 -0*230 0*066

16.0_ -C.2373 CoO 0136 0._012_9 0.004317 0.00208 -28,384 1.002 8.877 0.655 0.G94 0.97 -0.258 0.000

ZO*O_ -0.3000 -0.0C0217 0.001431 0*006243 0.C0377 -34.349 1.271 11.268 0.842 0.105 1.60 -0.263 0.118

cL
-#- = o.oz

-4.0C 0,9671 0.01C347 G.C03463 0.C_|783 0.C0088

-U. 0.0¢61 0.0C9960 0.00Z509 0.002170 G.00080

4.0C -0.0544 0.0C9831 0.C01727 0.0C2658 0.0_C82

8.00 -_.1143 e,01_163 0.C00820 0.003372 0.0_099

12.00 -0.1734 C.009886 -C.00_24 0.C04385 0.¢0151

16.00 -0.2306 c.01¢176 -0._01955 O.0¢5968 0.CC257

20.00 -e.2856 C°C11_147 -0.C04205 0.008236 0.00471

I
7.847 0.053 -1.848 -0.091 "0.021 -0.02 0.053 ''0.021,

0.814 0.299 ).467 0*087 0.011 0.23 -0.025 0*008

-6.134 0.594 2.856 0*285 0.047 0.50 "0.117 0.032

-13.104 0.921 5.182 , 0*467 0.078 0.77 -0.201 0.052

-ZQ*217 1.214 7.376 0.623 0.097 1.05 -0.246 0.0*/6

-27.382 1.563 9.433 0.751 0.I02 1.38 -0.255 0*096

-34.749 1.916 11.234 0.826 0.090 1.72 "0.208 0.112

%
-- = 0.02

-4.0C 0.0733 _.019958 0.004994 ! C_.0Q1075 0.0009C 8*667 0*566 -1°369 0.006 L-O.010 0.33 0.039 "0*012

-G. O*'_rl_ ] C.C19977 0°C03_51 0. OC 1844 O* C_C81 1.642 0.832 0.944 0.186 0.023 0._8 -0.0_0 0.014

4.00 -0.0480 G.C19880 C.GCI61G C.002761 0.C0083 -5.287 1.129 ! 3.350 0.387 0.059 0.86 -0.1_ 0.040

8pO0 -0.1080 C,02C162 -O*OOCOql 0,003885 0,e0111 -12.250 1.455 5.676 0.567 0.090 1.14 -O*ZZl 0.061

12.00 -C.1670 C.019877 ' -0.002092 0.005363 0.00185 -19.314 1.753 7.889 0.720 0.106 1.44 -0.253 0.088

16,00 -_,2Z_7 G.020177 -G.C04570 G*¢C7483 0.C_371 -26*371 2.108 10.006 0.851 0.108 1.82 '0.238 0.136

20.00 I -(_.Z781 _.020138 -C.007746 0.010618 G*00693 -33.561 2.461 11.921 0.932 0.093 Z.26 "0.150 0.142
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 o

-4.0( 0.C866

--0. 0--0255

4.0C -0.3353

I _0( -0,095,

12.0( -0,1S36

16.0C -¢.2C83

20.0C -0.2589

(h) _ = 0.50;M(I.0,00o)= 0.9 ± Contmued

deg -_- _- _- _ deg. deg deg deg deg deg deg deg

C'

= 0.03

-6.00 0.3799 G.029966 0.007040 0.000142 0._0C98 9.550 1.104 -0.863 0.112 0.003 0.09 0.008 .0.004

-0. 0.0188 0.0_0087 C.C04493 0.001295 0.00083 2.497 1.37C 1.445 0.288 0.035 0.94 -O.OTS 0.021

4.00 -0.0417 0.02994_ 0.C02011 0.002637 0.0009c -4.440 1.666 3.844 0.489 0.071 1.23 -0.i61 0.047

B.O_ -0,1C18 0.03_108 -Go00C547 0.004213 0.T0135 -11,402 1.973 6.165 0.664 0.099 |.51 -0o227 0.074

12.00 -0.1605 0.029767 -0.003325 0.006166 0,0026C -18.401 2.279 8.419 0.823 0.115 1.85 -0.246 0.106

16.0C -_.2166 0.030074 -C.006635 0.008933 _.00577 -25.336 2.627 10.619 0.960 0.114 2.32 -0.196 0,144

20.00 -0.2696 0.029956 -0.01C446 0.012471 0.C1057 -32.279 2.95_ 12.731 1.058 0.094 2.93 -0*068 0.183

%
-5- = 0.04

0.040C0_ C.009590 -0.000989 0,00107 10*460 1.652 -0.294 0*223 0.016 1.06 -0.019 0.005

¢.040269 C.006248 0.CC0536 0.00_91 3.389 1.921 1.983 0.400 0_049 1.3; -0.102 0.029

0.060034 C.002940 0.002290 0.C0106 -3.596 2.212 4.329 0.589! 0.083 1.s9 -o.lm61o.0s2

0.040C38 -0.000699 0*004359 0.0018C -10,541 2*497 6.668 0.76¥ 0.110 1.91-0.230 0.088

0,039508 -0.C04066 0.006902 0,00618 -17.457 2.783 8.988 0.936 0.124 2.32-0.215 0.132

0*040004 -0*00794 0.010369 0°00979 -24.136 3.11] 11.401 1.105 0.119 3.00 "0.104 0.|88

0.039767 -0.011914 0.019516 0.01746 --30.694 3.381 13.828 1.228 0.081 3.95:0.'110 0.24T

%
_= 0.05

-4,00 0.0937 0.050C93 0.012692 -0.002324 0.0C124 11.413 2.212 0.291 0.34.1 0.032 1._ -0.044 0.036

-U# 0._326 0.050483 0.008537 -0.000423 0.C0108 4.324 2.481 2.571 0.525 0.065 1.70 "0,134 0.036

4.00 -0.0290 Co049602 0.004249 0.001776 0.00137 -2.761 2.716 4.822 0.693 0.095 1.96 1"0.194 0*044

8*00 -0.0806 0._'69919 0,000039 0.004411 0*00?94 -9.634 3.010 7.224 0.885 0.123 2.36 "0.212 0o110

12;00 -( .1452 0.C4958C -C.004160 0.GC7765 0.C0857 --16.309 3.269 9*769 |*102 0.137 2.99 1"0.12S 0._

20.00 -_.2644 0.049688 -0.011734 0.016800 0.C2762 -28.640 3.749 5.261 1.393 0.020 5.43 0.352 0.3|5

129



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(h) _--_ = 0.50; M(l.O,90o ) _ 0.9 - Concluded

i %1"IbcQ°iocIo1121aIbllb21b3
] deg _- _- _- _ deg deg deg de deg deg deg deg

CL = 0.06

I-4.00 0.IC15 :.060385 C°016397 -0.003814 0.00166 IZ.661 2.801 0.978 0.686 0.054 1.83 -0.092 0.021

-0_ 0.0602 C*C601LT COQ11215 -0o001635 0.00199 5.312 3.003 3*279 0.690 0.090 2.13 "0.|60 0.066

4.00 -0.0203 C.059608 0.006223 0*001360 0.Cn413 -1.644 3.225 5.706 0.923 0.235 2.56 "0.170 0.095

L_O -0_0785 0.059613 0.0U1438 0.004823 C.00963 -8.352 3.450 8.Z48 [.165 0.156 3.|8 -0.083 0.175

12.00 -0.1301 :,059620 -8.002349 0.009208 0,C2120 -14.395 3.644 11.300 1.407 0.119 4.42 0.1@0 0o292

cA
= 0.064

a

-4.0( C.1048 _.064085 0.N17893 -0.0U4355 0.00222 12.88I 3.008 1.291 0.555 0.066 2.00 -0.10| O.O_lg

-0° C.0443 0.063891 C.q12475 -0.001748 C.CC377 5.827 3.209 _.727 0.810 0,116 2*37 -0.133 0°066

4.00 -0.0137 C.C63735 C,C07429 0.001673 9._1027 -0.839 3,408 6.478 1.1Z6 0.16Z 3.05 -0.097 0.1_1

8_Q0 -0_0_J9 C,°063666 0.0029 0.0060 0,_2C22 -7.O88 3,590 9.435 1.401 0.141 4.10 0.085 0.236

cA
= 0.068

a

-6.00 0.1087 C.C6814C C.81964g -0.004922 0.C0320 |3.3_2 3.236 1.687 0.646 0,082 2.21 _0*111 O.O_q

-_. C.049_ G.067601 C.01J824 -0.001788 0._0727 6.465 3.391 4.329 0.965 0.141 2.72 "0.121 0.095

4.C0 -C.0C59 C*C67783 0.008997 0.002|70 _.CI6A7 0.102 3.5T/ 7*330 1._ U_5_ _.6_ 0.00_ 0.2101_

8.00 -0.0598 0.C67629 O.OOh5 O. 006? _._2563 -6.101 3.770 10.250 1.513 0.102 6.71 0.152 0=305

C t

--_= 0.07

-4.00 0.1108 0.C70151 C.C2:564 -0.305163 0.0C398 13.674 3.349 1.920 0.?01 0.092 2.]2 0.113 0.045

-_. C._527 0.0e9718 C.014667 -O.CCI?C7 0.00976 6.868 3.505 4.694 1.049 0.169 2.93 "0.108 0.112

4.00 -0.0c22 _.069754 0.009807 0.0C2429 0.C1937 0.543 3.669 7.701 1.357 0.1_3 3.91 0.031 0.236

8.00 -0._561 0.C69675 _.G05486 0.006838 _.02784 -5.650 3.869 Q.602 1.549 0.084 6.96 0.170 0.323

i3o



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVD¢G RECTA_,_GULAR BL.a.DES WITH A L-_EAR TW;ST OF 0 o

(I) _--_ - 0._0; M(I.O,90_ =0.8

°-I -I"I-°I-I-[-I-I-I-I'-
deg -_- _ --5- _ deg deg deg deg deg deg deg deg

)=o

-'_oOC _. 651 -3.J')!_8 '._01831 _. 01517 :.2_C8C 6,227 -0°595-2°724-0.26_l-0.044 -0.53 0.088 lO.O_

-0. :. -,_.02216g _.._.01_62 C._01475 ;. 5C75 -C.C_,I -0.520 0.024 -0.003 0._06 -0.20 -0.008 0.004

4,_0( -':. _sr_! 2._%:_:6L ?.001834 _).t,C1515 :.2C:78 -6.22C -0.021 2.756 0.249 0.051 0.11 -0,]:21 0,0-32

8tO_ -25_96 C.:_'!_7 _*?;2_-_1 *C_17 3 ?. _?t�C -12.493 0.257 5._16 (_.#e83 0.088 0._4 -0_.206 0.060

I 12.0( -_.1931 C.'?_C19 _.GCZ,:_7 _,.sC}i51 _o_'121 -18.840 0.539 7.993 0.704 0.i19 0*78 -0.2-70 O*09-b

t6,0( -:.z559 r'.CC:356 <,531868 ,J.L'C2969 C,."'187 -25.184 C.B52 10.483 0.899 0.134 1.16 -0.306 0.120

20.0C -c.5146 c.:c 22? C.CCI2BC _.¢C424_ _. _353 -81.769 1.150 12.716 1.041 O.13J 1.58 -0.276 O.14&

%
-- = 0.01

ff

-4.0t C°.715 c.c'995l r.rC2737 ll.s:lq25 .'L_82 6.932 -0.C78 -2.135 -0.124 -0.027 -0.11 C.b63 -0.02_

.(_a _J:':_2 (_,_.!1r:183 C,CC1936 _.:'r. 135_ _._C'2'76 0.676 C.2'76 0.548 0.116 e.C18 0.20 -0.040 O.OOe

4.01 -C*C58_ (*CIL 42 C.Cf_14':5 ').0C1750 C.':OC7g -5.519 O._C_ 3.342 G.388 0.'67 0.53 -0.151 0.042

8.GQ -c_123_ _1C2]£ C.COC933 _.(C2277 _.Cg_'9_ -11.787 O*7BI _8_ O.§I_ 0.104 0._86 -C_22_ O.OJ8

12.0C -C.1_6i C*O1CIC_ C.00_:349 0.CC3_66 0.C_13_ -18.1£4 1.072 8.586 0.835 0.133 1.21 -0.Z88 0.109

I_GO -_.2_BZ Cr._1£353 _C_0£52_ C. rC_324 g.f_2_4 -24._C7 1.3_7 ll.Og_ 1_7 0.i46 1.64 -0.300 0.1_1

20.0!) -0.3Cii C.5Cq806 2(.LC,71759 C.0C61t_5 3.C0595 -50.906 1.662 13.394 1.168 0.135 2.1b-0.222 0.182

_= 0.02

-4.0C D.L'781 0.019983 _.C040B7 0.'C_3 3 ,).COOB8 7.$49 0.4,41 -1.527 0.019 -0.009 0.32 0.035 "0.0_|

-(_*_ C. 12_ _.)2 172 S.¢,02622 _._C0983 _.C_,578 1.349 0.712 1.'592 _.242 0.533 0.60 -0.064 0*020

4.0C -0.0520 _.C2_23q C.C_1477 0.0C17:7 ,)._?C82 -4.816 1.021 3.930 0.528 0.08_ 0.95 -0.1T8 0o05-3

_t_ -Q* L_TC C.0_027 _ 5.C0._319 5.C_2616 O. :.107 -11._92 1.299 6.548 0.744 0.119 1.28 -0.249 0*090

t2*C( -0.160_ ,;.02057C -Co030901 0._C3182 _. _0176 -17.373 1.595 9.168 0.9k5 0.147 1.k6 -0.293 0.127

L(_Q( -_._._L_ ._._2 392 -C*¢._2475 ,_.'3C5593 2._:493 -23.6¢6 1.908 11.754 1_J68 0.15b 2.19 -0.260 0.!7_

20*0C -G.Z997 0._2_J18_ -,:. 304249 0.CC8"19 )._1 _8_ -29°835 2.176 16.255 1.323 0o131 2.971-0.101 0.2_3

I

]._].



TABLE 3- Continue(]

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(i) Q--_ = 0.60; M(1.0,90o ) = 0.8 - Continued

• --6- _ -_- _ deg deg deg deg deg deg deg deg

C'

_6 _= 0.03

-4.0 0.0_49 _.,J3) 56 _.,'05984 -'5._C'_534 Z._9@ 8._83 C.97] -0.898 G.167 0.011 0.73 -0.004 -0.002

2.761 1.23; 1.69C 0.304 D.051 1.02 -0.093 0.032

4.0_ -0. ,499 I 2. _,2955- C._J2"?>_3 C._C13q3 J._Oq2 -4.155 1.51( 4.479 0.658 0.10[ 1.36 -0.193 0.068

8.Q_ -J.l[:7 _,,_3:222 :.£_148 :.09272_ J.:';13l -1_.399 l.al d 7_I_,9 0.975 0.[35 L¢70 -0.265 0°I06

12.0' -_,.1739 . £_2953 f -?.C J1694 C.0_436_ _'. _,t?3'_ -16.652 2.077 9.765 1.102 0.162 2.16 -0.271 0o156

16*Cq -_. 234 ." ,._52971_ -_.,'_ 372[ =.'JC6762 .'. C_. 935 -22°790 2o_6! 2.47[ 1.317 0.159 2.87 -0._61 0.229

20.01 -0.2q,_5 _.02966; -C._05810 _.IJf976_ J. [166g -_8o767 2.608 19.104 [.656 0.105 3.93 0.076 0.307

eL
-- = 0.04

-4.0_ ,).0_l" ".c42_5 t."_81_2 - ._C1775 C.r]0115 g.lZ_7 1.51[ -C.2_B 0._25 0.032 [.1_ -0.0_0 0.0ll

-C. 0.r'257 :'.347_ £.,?_5282 -L'.'9_ _12 .)._?097 2.778 1.733 _.339 0.5_ 0.072 1.'%4 -0.1_3 0.0_8

12.0( -0.1656 ,_._39924 -_.C_19_ 0.JC5C8[ '-(_881 -_Sa_t_l 2.97]! 10.b25 1.311 0.181 _.99 -0._.7_
0.217

[b.C( l_.2236 _..)39541 -_._b_ 0.3l_9_b5 ). [76& --21.568 2.76 _, 13o5U5 1.51_ 0.136 6.01 0.079 0.332

20.0, -_.2784 _._39582 -C.C _6215 _.elL71_ _.7257_ -27.323 2.99_ [6.234 1.598 0.038 5.37 0.354 0.38q

%
= 0045

01 ¢,. ,556 C._45_5 _.l?_g_5 ._.241:_ "'127 9.948 1.780 C.139 e, 4121 ¢.0,% _, 1.3_ -0.060 0.0X7- . -, . ,.

-_. 0. _294 _.)45_6_ _.£362_1 -3. _C^884 _. _^I12 3.173 1.995 2.718 0.638 0.087 1.6_ -0.14[ 0.0_

4.0( -0. -_94 U._.4_784 _._3639 .CC,?51Z .?_138 -3.728 2.285 5.502 0.926 0.143 2.0_ -0.219 0.091

8_0( -O,LC,. _ C. ,_44676 ,_. 0077Z5 !.0_27_1 ?+C7426 -9. 269 2.534 8.133 1.139 0.[73 2.5( -0.224 0.1_6

12.0_ -0.1601 l_'.044676 -_.3"1648 _.CC5512 ')._1382 -19.119 2.75_ 11.188 1.438 0.177 3.4] -0.0_1 0.280

16_0( -9,2166 0_:'_,_12 -C._£'3769 _,._C895_: C.C2377 -20.799 2.98.' 14,193 1.618 0.1_-2 4.76 0.217 0.375

152



TABLE 3.- Continued

CALCUI,ATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 00

-4.0C ?,. 992

-9. C. 335

4.OO -C .,336

8.00 -," .,,933

12.00 -'_. 1_8

-4.00 C.I 31

4.0: -n. 247

-4.CC _.1 7_

-<- .... 63,

4.C0 -:. 183

8.C0 -i. 77E

'D

(i) _ = 0.60; M(I.O.900 ) = 0.8 - Concluded

_- _- -_- _ deg deg deg deg deg deg cieg deg

_- = o.os

9.928 2.023 0.5?5 0.501 i 0.058 l.bl -0.073 0.028

3.6?6 2.264 3,165 0.757 '3.107 1.92 -0.166 0*0bO

-2.527 2.502 6.094 1.C99 0.175 2.66 -0,186 0.I_6

-8.538 2.717 8.972 1.372 0o196 3.17 -0.081 0.234

C.J4978_ -:.COC903 ,:.:'Cb158 b. _2C3C -14.358 2.957 11.912 1.584 0.152 4.22 0.112 0.343

l

q. OS')'?3q C.CIC750 --3.d:3C25 C._r1_5

O.O496[2 C,004330 '_.CC9521 "._7515

_.0496,_ C,0C1472 C.'_03C27 8._1184

c.0559' _._12266 -C.:037_7

_,.,5539E q.(_8597 -C.0C1857

_._5_2_ _.C_2536 _._C3531

%
cr

,).CP184

3. ",, 337

O. _ lC,14

•. • : 1933

?.,,6:151 .C1_879 -_.,:._352 3.C0287

;.:)59797 _.f'79718 -_.CC2C83 0.fC6_4

:.C_975_ _°CC_392 C.0CC7C9 C.r15_2

= 0.055

1C.358 2.285 0.933 0.6C7 0.C75 1.84 -0.092 O.O_t

4.179 2.537 3.680 0.889 O.131i 2.20 -0.171 0.075

-1.927 2.721 6.774 1,272 0.190 2.92 -0.118 0.18_

-7.7_ 2.91.9 9.85_ 1.553 G_169 3_92_ 0.049 0.313

c_
_- = 006

1{_. 824 2.546 1.419 0.729 C.696 2.11 -0.105 0o05]

4.595 2.749 4.290 1.058 0.159 2.56 -0° 159 0.112

-1._70 2.962 7.468 1.416 0.184 3.43 -0.056 0.24]

-6.960 3.166 1_.6;'1 1.67p : _.132 4.54 0.116 0.362

_35



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(j) _--_ : 0.60; M(1.0,90o ) = 0.65

7R 1%%1%Ib%DIIo11121111,13
,i deg _- _- _- _ deg deg deg deg deg deg deg deg

i c_
_=0

-4.CJ C.)E51 -r._]]5_ ?,_02154 _,_[_44 :.'_Zd 6.233 -3.564 -2.732 -3.266 -0.C48 -0.52 0.095 0.030

-_= .= -..]_1_ _.301967 ';.'C1777 ?._75 -_._ -3.273 G.31_ -0.039 n.C,_2 -_.19 -0.017 0.004

4.0_ -C.;6_1 ,_.'_]_73 ,_'_2158 ,,'31943 ..'_78 -6.226 ,).£17 2o761 C.253 0.05_ 0.15 -0.123 0.033

8=0_ -:.1297 _._]276 C.::2323 _.'?_2_59 .,:_91 -12.5.2 _.3,_ 5._27 0.488 0.094 0.49 -0.215 0.067

12,0_ -_.Ig32 _._:15) _.CC2363 _._25_g ._125 -18.853 C.592 8.010 C.712 0.127 0.84 -0.282 0.098

_*_ -_,2555 _.C:C33_ _.C02243 ._3429 _o _21_ -25.212 _897 _.496 C.908 0.143 1.23 -0o317 0.125

23°_: -_.31_E ]._,_187 _. _1672 _.C_7q7 _.?_3_C -31.¥93 ,1.191 11.737 1,05_ 0.137 1.67 -0.279 0o1_

%
_- = 0.01

-_.C, 3 5. 715 ._'?g_ .?_315 . ?I_48 _.'? 82 6.927 -(._46 -2.145 _0.126 -C.030 -0.c9 0.061 0.025

-?. ._76: Z.]l" 13 :.=T2246 :._C1677 _.:r:?6 ¢.656 0.233 C.538 ¢.115 0.C18 0.22 -0.040 0.008

4.C3 -:. _87 _.11_:5_ .f_1735 . :1C_4 _.:=*78 -5.534 3.54¢ 3°346 _.391 O.G?I O.57 -0.155 0°0_3

8°C0 -_.i735 ;._I_3_ C.C_126_ J._72645 .c_97 -11._6 C.8_7 5.906 0.620 0.I11 0o911-0o239 0.077

12._ -_.I_ ._It_3 _._O_6gl ).TC3487 J.:_ISC -18.126 I°121 8.598 0.B44 ,).I_2 1.28 °0.300 C.112

6._0 -?.?4g? _. l Jq5 -_.C_,I]_ :.=C_45 _._1_5 -24°435 1.431 tl.lll 1.036 C.154 1.72 -0.307 0.148

20.00 -;.3C7g 7._728 -3._D1316 :. "6716 _.'64g -3_.929 1.696 [3.411 1.17b O.l_O 2.2b -0.220 0.192

cL
-- = 0.02

q

-_:_ ?,'122 ".2 145 .,:32935 .CC13:7 "78 1.330 C.7_8 1.C88 C.244 J. 35 0.63 -0.066 0.020

4.0C -:. 523 J.C2}:5? :.C018_9 .,;2,]51 • _83 -4.839 I.o61 3.933 6.532 0.C89 1°00 -0°184 0.0_5

8._ --.117_ ...2_2_ _.C9_665 :.:C_C1 . If2 -11.121 1.345 6.556 0°750 0.127 1°33 -0°26] 0.092

12.GO -:.18'_ .J2 1^2 -_.;0 _7 :._4130 ."1;7 -17._'2 1.6_C 0.182 ,.975 O.lS_ 1.73 0.302 0o132

1_¢_ -_.2_1_ 3._21321 -L._:253 _._:6176 ..]_'551 -23,6)3 1*9_ 11.77C 1.177 _*163 2_27 "0.260 0.106

20_0 -_,29@_ _. 211_ -:._374_ *.;C8726 . 1156 -29.851 2.205 14.262 1.327 0.134 3.0_ -0.098 0.252



TABLE 3.- Continued

CALCULATED CIIA_CTER_TICS OF A ROTOR IIAVL"_G RECTAI4GULAR BLADES ",_TH A L_EAR _'I_;JIST OF 0 °

13_



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

V

(j) _ = 0.60; M(1.0,90o ) = 0.55 - Concluded

I I { I IIII1111.75R, X C_ C_) CQ bCQ, D ac, a0, al, a2 , a3, bl, b2, b3,

deg I --6- -_" _- _ deg deg deg dee deg deg i deg deg

_- = 0.05

-6*OO C., (_7 ,. c 44J ,_.Cl1:'37 -, * 7'2725 J ._"1_ _ 9.887 2.058 C.48). _,*_99 0*06_ 1*63 -0.075 O.O_PIB

i

-_e c. 33' _:,.,'5_ 1:2 j .,'_7636 - . "c_.L;5 _ :. _ 164 _.559 2.291 3.L5_, 0.759 0.112 1,97 -0.163 0.06"/

4.0,_ -C.'3I." ' o_49_27 '._'i46bb _.. _ ;937 "." 523 -2.569 2°542 6.076 1.1C0 0.181 2.51 -0.|91 0.130

QIQC -i. ¢;_? _._4¢)5_ L .!" _185]. _oC.'358': ." 12 1 -8,_q8 2.752 8.942 1°370 0.200 3.25-0:.0i_7 0.23g

12.CC -*'.153_ C.,_49735 -C. t_ 511 _ o. _ 6_73 . 2_77 -J.4.38_ 2°992 11.879 !..582 C*ISb 4°32 0.106 0°349

L
eL
_.- = 0.055

-4.Go C.Ic27 ;. 75_9_ .Cl2544 -. _44 (.181 10.31_ 2.320 0.9C7 0.606 0.c7u 1.88 -0.094 0°039

-0. q._7B (..E5_,4 ,.C_B840 -C._CI_SB T. 366 4.(58 2.557 3.709 0.9_4 0.1_I 2.29 -0._7b 0.083J

4._ -C. _51 _.C_583 _.CC55_2 C._C_C?7 ,. _rS_ -1._65 2.754 6.751 1.273 J0.196 3.0O -0o119 I0o]9|

_¢q_ -_i_855 I._5%553 (._ 2959 (.E'417_ _. 19BC -7+766 2.950 9°813 _5_ 0.173 4.CI C.045 0.318

cL
_- = o.o5

-4.0J 0.i_7 r C.';6"16C _.CI_137 -_. J_029 _.287 10.779 2.581 L.395 n.730 0.13,) 2.15 -0.109 0.0_

,_ _. _Z_ ...C59_32 Z._1C025 -C.3¢1697 0.;"b73 4.561 2.783 4.281 1.065 0.166 2.63 -0.159 0o118

4.03 -C. 186 C._E9618 ._06747 _._61248 ,.'1568 -1.3C_ 2.g76 ?.444 1.417 0.187 3.54 -0.0_ 0.255

5_Q_ -_._]75 _E9_9_ _._ 41_6 0°_7_1 .:2495 -6.9_7 3.19] _C,,_56 I.(L6_ 0_137 _°6_ 0. I_0 0.36T

136



TABLE 3.- Continued

CALCULATED CilARACTERiSTiCS OF A FtOTOR ILe_VING RECTANGULAR BLADES WITII A LR,_EAR L_&_,_T OF 0°

(k) _R _ 0.60; M(I.0,90_ = 0.9

%1%% I I I'1'' "
deg _- _. _'- _ deg,,, deg deg deg deg deg _ig deg

-6.0:] C._651 -,).CC_' 8;

-Qt_ _. -J,_:: "71¢

6.00 -q. ,654 - .,?C,'zlS_

8LQO -C i L2c_ci ?. 2.1019.'

%
--=0

.7,_2671 ".'22473 %_,775

6.235 -0.536 -2.722 "0.269 -0.051 -0.51 0,101 -06040

-O.C_: -0. 263 0*008 -0.008 0.002 -0.17 -0o016 -0°004

-6,268 0oC12 2,718i 0,250 0.055 0,16 -0,120 0,031_. _n2926 C. 0_.2545 _. ;"J7q

• _',,_31.1 .,002811 :.'_:91 -12°516 0°327 5,396 0p695 0.099 0.52 -0.224. OoOTl

i2.00 -0.1';33 .'.._0Z81 ".05_137 _].C,:3357 .%"_128 -10.857 0.626 7.977 0.726 0.135 3.89 -0.29T ¸0o104

_(_QQ -%255_6 _*00_1_ "*C0311;/ ;.7063'75 :.c_233 -25,226 0,916 1(°462 0,920 0,151 1,28-0,330 0,135

20,00 -C.3168 c,oroI@I .CC2600 C. _,:5T_9 ".'_654 -31,798 1,201 12,676 1,066 0,163 1,76-0.288 0°167

c;.
-- = 0.01
(r

-6,0( C,"VI_ _,tLq_C_ ..C(378E ¢ ._C2(7_ t,t'oCH2 6,g19 -_,CI_ -2,135 -C,129 -0,032;-0.08 O,OTl -0o0_8

6,0_ -_°_ 0_,_1_ o_26_ _._2_1 Io_!_ -_o_ _._6_ _o_ _._9_ 0°_6 _,_0 -_,160 0o_6

8,Q( _C,1236 .... L_DID3_S.__C*GD2_3_ _*_C3%32 .,_098 -11,820 C,85_ 5_972 0,6_9 0,117 0,_95 -0,250 0_083

12.00 LC.187i 0_i1928_'- C_¢1681 0.rC6337 c.''16( -18.I#C 1.151 8,566 0.856 0.15" 1.32 -0._1_ 0of26

16_0C -C,2d_l _ C_10331_ L,C£i?_9 _,OCSBC1 t, 32_68 -26,6_ 1,_5 1/,061 1,_69 0,160 1.78 -0*316 0,15_

20.0C -L.3C79 !_197_4 -C.CC_36T C.'07768 (_._f701 -3(+935 1.706 13.369 1.188 0.164 2.33 -0.226 0.20g

C'

L

-_- = O.OZ

-6,C_ f. _78 7*._1092_ ..'_'5119 0o0C1346 ,1o_.3088 7,616 _, 506 -1,529 0,015 -_,013 0._5 0o0_9 '0,0_

--,3_ _.'12'_ :'. 2"10_ _.?,7_659 C.GC2,_35 _.C0078 1.3_8 0.,770 1.088 9.246 9*G36 0.65 -O_06T OoO_l

6.00 -C. 525 q.02076 I'-C_2553 _.02816 3o'_083 -6*86_ 1°092 3_921 0.530 0°09_ 1.03 "0.190 O.O_S_

_t_ _kLZ_ _ _ 3_C0_6_6 '_023817 ._,_:;116 -11°1_5 1,376 6,532 0.760 0,133 1_7 -0,272 0,097

I2*OG U_.1_79 _.O19980 _;.q0":286 _'_5133 9.?_0238 -17,633 1.656 9,166 IC,906 0,163 1,_9 "0,311 0*1_

20.00 -0._99 C.025128 -_.C02753 0._:9885 ?.: 1205 -29.865 2.212 16.190 1.335 0.136 3.15 0.106 O.2&_

i}7



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 o

(k) _-_ = 0.60; M(1.O,90O ) = 0.9 - Continued

%1%%I6%olacI olall 21.31bllb,Lb,
deg [ -_- --5- --5- _ deg deg deg deg deg deg deg deg

%
_- =0.03

-4.0( _. 84_ C*029956 _.006897 2. ,0._397 _° IC_96 3°328 1°04C -,,.903! ¢.165 0.009 9°77 0o000-0.006

=_= C.il_ .=_'356 _.:048=71 _.'_C'1430 3o!:':87 Z.C'_3 L.30E 1,686 0,_8_ 0.055 1.08 -0.101 0.033

-_.0( -0. 465 _._2968_ :.nC3_9_ _._._2527 _'."0095 -4.212 1.58_ _,.472 0.671 0.111 1.45 -0.210 0.072

fl=Q( -3_iII_ EafJ3-'2_ _=CD1275 _;=CC399_ J.LCI_7 -10+465 I_B_ 7_D9_9 _89_ O_J=_O L_SZ -(__85 0_I__

12,0( -'L • 174_ =_* _29620 - .OOC490 _'. OC _890 ':. C :_398 -16.7_6 2.152 9.742 1.119 0.174 2.29 -0.29] O. ].67

......... 0°249

2C.0(1 -L.2q98 _o' 29721 .... ('(4242 ' *"11827 ]. :1804 -28.799 2.65¢ 15.029 1*463 0.108 4.11 0*066 0*32_

cL
_- = o04

-4.0_ C ."%12 ._4 "25] :.C,'916; -0. "CC77(_ ' .':'=112 9.(7R 1.58; -0.231 C.32_ 0.C32 1.22 -0°040 0.009

-f. _.' _4_ ,_._4_ 3: .:-'_31" , ._L_656 :._¢_97 2.698 1.805 2.3_5 _.544 0._77 1.51 -0.133 0°04|

4._ -,'.'4_ , . _051_ i." )405_ ,.('72,_56 _ . " 123 -3.535 2.096 5.061 0.817 0.133 _o8_ -0o2=29 0°087

a=Q 1 - oL_ '.°_979_ ,°C_1548 ,,°_¢4_'43 _°'_,264 -g.771 2°371 7.7_1 1.040 0.168 2.30-0o271 0.142

/
12.00 -_.1_6_ '_.,:!9_3; - • _-_7_ _ ._,_6774 ',._'073 -15o752 2°63G 10°606 1.32*t 0o188 3.08 -0o175 0.Z38

I

16tQ_ -,_°_41 _,,'_ - ._'25_4 • 1_7_ ° 1875 -21.6161 2.824 1_.439 1.516 0.138 4°18 0.066 0°346

2_ ._ -'..2792 _ .f_gs_, - "._J4619 ). 1_951 _. "26_5 -27.441 3.¢;53 16.080 1.59¸ 0.045 5.42 0o311 0.3_1

C_= 0.045

-4°0( _ .:'_4_ ;._4"_i T.?l 465 _ .',_14lg ." l_] 9.470 1.854 0.132] 0.411 0.046 1._41 -0.063 0.015

-J=. _.=_28E _.945_65 'L.0_7271 ?.t_ 183 . "112 3._33 2.061 z.69_! o.6=,_ o.c9_ z.ts -o._zso o.ost

4.0_ -'3. 363 ".':4488 ^ =._74724 _ ._-'13_8 .-1:_4 -3.115 2.375 5.479J 0.933 0.154 2.16-0°245 0o0_|

_=O, t -C_l_i: ,:.._7_ .,301_82 .,.;416_ _.,'_49_ -9.341 2.bO 8_1_ l,J_5.__ _18_ Z._____rO.2$_O_.O.l?_l

lZ*O( -_.1656 ?._44_41 -?.00:321 3. 07306 '.'15)1 -15.178 2.82C 11.1,2 1.440 0.179 3.b_-()°0_9 '-0.2-#_

x -__=Z,[]] 3_'4_'_J. _2=C_:ZZ7] • .1;957 ?. 7341 -Z .9Z_3 J,0161 Iz*.OZ8 1o60B Q-136 4.88 _Zq_ *__

138



TABLE 3- Continued

CALCULATED CHARACTERISTICS OF A ROTOR F_.VLNG RECT.A_NGULAR BLADES "WITH A LINEAR TWIST OF 0 °

v

(k) Q_ = 0.60; M(I.O,900 ) = 0.9 - Concluded

deg "_- --5- -5" "---5---" deg deg deg deg deg deg ¢leg dog

_-= 0.05

-6._L _ q.-:)82 J.95;'4_ d,C11756 -:.'_,_2234 _. 1_ 9.836 2.095 0o491 _.500 0.f)69 1.66 -0.076 0.0_6

-3. _. _325 _.C_ t_3 _.2 _8366 -_. _03 8 . ','164 3.5_8 2.327 3.152 0.764 0.116 2.02 -0.166 0°069

4.00 -3., 315 ,:.9_954_ _,_:15423 C,0_18¢6 ,." '55; _2.614 2.575 6.069 1.106 0.185 2.57 -0*192 0.137

@.=Q_j - _1"_6_ _ l, ,)z_957 _ " ° ._( _6_4 ', " _46 _,5 _,_1213 -8.647 2.784 8o913 1.369 0.209 3.32 -0°089 0,246

12.00 -3.1536 },96_]7_ :.33_4'9 :._8_7_ I '. '2l"L_ -_4.43_ 3°021 L[.845 ]..58]. 3.[56 4.39 0*099 0°354

I
i-4.00 2.1121 u.:)55_98 %'13253 -%,. _27 ,5

_.00 -0. _55 j,1354572 7.0063¥3 _.dClg72

%
-5- = 0,055

_* '_,;,183 1_.262 2.357 C.924 0.608 0°079 1.91 ;-0° 095 0.038

'.._ 337. _ 3.987 2.588 3°693 0.912 0.146 2.32 '-0.181 0°083

_. !II';7 -2,C<6 2.785 6.760 1.280 _.197 3.08 -0*115 0o199

cL
%-- = 0.06

-4.001 _.1 65 :!.36C181 C._14841 -_._l_331_ .'C297 10.729 2.618 1.626 0.737 0.103 2.19 -0.||0 0.0_6

-_. _1_ _6_7 _._2_ -_.:_1_1_ ._6_ • _o_ 2._2_ _o191 1°0_ 0.1_1 2._2i-0o1_ 0°|_

_.00 -_._ _ _._i_ _._22_6 _._166_ -_._ _._2_ 7._71 _._2_ 0o1_7 _°_2 -_o0_ 0o_

_QQ _27._ _*_ _¢QO_ :_.3259_8 _,_2556 -7,330 3. 233 1_.566 1.672 0.135 4.73 0.11_ 0.37

159



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

I
t75a, '_ cL [ cb cQ

deg _ [ _- _'-

(1) _--_ = 0.70; M(1.O,90o ) = 0.8

ibc°ol.E+I+I+I. Ib,i+deg deg deg deg deg deg deg

c_
L= 0
cr

_.00 0.0700 0.000172 0.002353 0.001630 0°00088

-0. O. -9.000043 0.002035 0.001636 0.00006

_.00 -0.0699 -0.000134 0.002363 0.001623 0.50087

b 3 ,

deg

5.746 -0.632 -3.|02 -0.360 -0.062 -0.66 O.12T -0.043

-0.000 -0.339 0.017 -0.013 0.004 -0.27-0.025 0.006

-5.T3¥ -0.061 3.149 0.320 O*OTI 0.13 -5.1¥2 0.033

8.00 -0.1401 0*000141 0.002926 0,001¥00 0°00095 -11.565 0.254 6.064 0.584 0.123 0.50 -0.279 0.077

12.00 -0.2063 0.000100 0*003520 0*002020 0.00131 -17.389 0.684 9.033 0.874 0.170 0.93 -0.373 0.116

16.00 -0.2761 -0.000012 0.004144 0*002650 0*00212 -23.237 0.744 11.864 1.119 0.[96 1.39 -0.422 3.152

-_.0( 0.0764

"-3. 0°0058

4.0( -0.0635

0.0( -0.1340

12o0_ -0.2021

16.01 -0.2693

eL
-- = 0.01

0.01019_ 0,003111 0.001172 0.001_t_ 6.335 -0.121 -2.605!-0.162 -0.038 -O.|B 0.070 -0.033

0,010074 0.002296 0.001478 0*00087 0.53S 0.16. _ 0.394 0.130 0.023 0.17 -0.057 0.008

0°009832 0.002104 0,001"r60 0.00089 -9.152 0.44_ 3*843 0.49T 0.096 0.61 -0.220 0.046

0.010204 0.002117 0.002167 0*00104 -10,993 0.711 6.T04 0*742 0.165 0.96 -0.316 0.391

0.01035_ 0.002232 0.002830 0.00158 -16.¥91 1.314 9.6¥3 1.026 0.188 1.41 -0.408 0.125

0.01007! 0.002311 0.003942 0.00491 -22*576 1.250 12.586 1.207 0.212 1.00-0.393 O*L�I

C'

_ 0.02

"%.00 0.0029 b.02021)S O.OO4_SS 0.000444 O.10eql4 0.99!

-_. 0.0118

4.00 -0o0971

8.00 -0.1279

12.00 -0.1960

16.00 -0.2613

I
0.3S0 -I.M)I 0.019-0.022 0.29 C.028 0.01¥

¢.020310 0.002930 0.001089 0.00089 1.089 0.663 1.208 0.202 0.565 0.63 -0.094 0.022

0.019906 0.002383 0.001548 0.00097 -4.968 0.961 4,52F 0.6T3 0.120 1.09 1-0. Z64 J.059

0.0201?3 0.001722 0.002383 0.00122 -10.628 |.215 T.336 0.900 0.266 1.43 -0.348 0.106

0°0|9929 0.001398 0.003445 0.00290 -16.204 1.492 10.329 1.189 0.209 1.93 -0.4_? 0.152

0.020016 0.001008 0.009214 0.01060 -21.869 h722 13.396 1.679 0.221 2.T8 -0.295 0.254



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0°

(_) _--_ =0.70; M(l.0.90o ) =0.8 - Contlnued

__i00 0.0B87 C.030_b9 8.005876 -0.000451 0.80189
0.0179 0.030023 0.003B90 0.000511 0*800?6

6.00:-0.0509

|.00 -0.1210

12.00 -0.1806

15.00 -0.2520

%I clc Ibc°ol10111213111bY _ --_- _ deg deg deg deg deg deg deg deg

cL
_- = 0.03

7.367 0.983 -0.938 0.210 0.816 0.70 "0.0_'7 '0.006

1.665 1o116 1.876 0.652 0.069 1.08 "0.131 0.0%2

0.029887 0 .(X_3 0.0013 0.00113 -3.999 1.452 5.195 0.852 0.150 1o57 "0.293 0.0?4

0°029756 0,001749 0.002602 0,00!60 -9,839 1,691 ?.9_J 1.073 0.191 1.93 "0.361 0.130

0°029585 0o001087 0.004167 0.00916 -15.6T5 1.926 11*203 1.417 0.235 Z.?O "0.338 0.228

0°029636 0.000527 0.006511 0001890 -200956 20126 16°352 1.672 00201 3°85 "0.092 0.353

-4.00 0.0q63

-8o 0.02%9

6.00 -0.0634

8.00 -0.1128

12.00 -0.1778

,J

cL
-- 0.04

a

_.0_0021 0.007Y09 !-0.00144T 0*_0130 8.149 l.STS 0.157 0.409 0*04? 1.25 0.013 0.017

0.040095 0.005260 -0*000226 O.DO|l? 2*277 1.604 Z°?ll 0°6?6 0.105 1.59 0.102 _.082

0.03986_ 0.0_37 0.000878 0.00_77 -3.323 1*922 6.121 1.118 0.201 2*1_ 0°2)) 3.11_

0.039?02 0.002390 0.002707 0oS1107 -%002 2.118 9.200 1.618 0.268 Z.86 0.245 0.225

0.03982_ 0°001_0 0.005119 0.02001 -1_.688 2.363 2°351 1.681 0.221 5.i_ '0.01; 0*351

-6.00 0.0990

-O- 0.0287

6.00 -0.8393

0.00 "0.1061

12.00 "0.1719

cL
-- : 0.045

0°068059 0.008813 -0.00202Z 0°_0167

0.06S162 0.006084. -0.000665 0.00192

9.0_5|8 0.00_416 0.000791 0.00007

8*066761 0.0030_0 0.003023 0.01717

8°673 1°625 0.263

2.619 1.850 3.183

-2,959 2.118 6.622

-8°663 2.342 8.919

8.044636 0.001928 0.005666 0.82S21 -13.939 2.532 2.830

O.SIT 3.066 h50 '0.1_8 ).028

0.799 )o127 1*86 0.20? D.077

1°267 ).21¥ 2.54 0.260 _.161

1.586 )°236 3.63 0.1T_3 _.28B

1.784 )o188 6.52 0°024 '.6_5

i4i



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

-4.0C 0.1035

-0. 0.0327

4.°0( -0,034.**

8.00l -0.1003

-4.00 0.10?3

-_. 0.037!

4*00 -0.029.*

8,00 -0.0935

(Z) _ = 0.70; M(I.0,90o ) _ 0.8 - Concluded

% +1%I+ooI+l+t.,}+1.3l+t+l+_ -_- _ deg deg deg deg deg deg deg deg

%
-- = 0.05

o-

0.05009** 0,01001** -0.002616 0.301113 0.808 1.577 0.699 0,62.* I 0.083 1.TS -0.126 O.a**I

3.050335 0,007032 -0*001050 0.00361 2,979 2,115 3.670 0,925 0,150 2.14. -0.238 0.088 I

0.0..971_ 0.005153 0.000792 0*0120S -2.5Z5 2.350 T.10.* 1.379 0.2Z5 2.9T -O.Z2Z OoZ|2

0.069551 0.003812 0.00335.* 0.022**8 -?_925 2.5..2 10,S82 L.T09 0,211 ***03 -0.091 0.353

0.0551**6 0.011315

0*055363 0,008086

0.05**580 0°005982'

0°05..03T 0°00..718:

L- ,

cL
_- = 0.055

-0.90322B 0.00267 g. L51 2°12T 1°144, 0.73** 0,1_1 2.02 -0.14.** 0.059

-0.001..05 0.00627 3.369 2.359 4..227 1.062 0.172 Z*4.? -0.24.3 0.120

0.000851 0.01613 -Z. 090 2.568 7°7**3 1.*.91 0.223 3.39 -0.178 0.265

0,003770 0*02T*.2 -?°362 2.798 11.Z35 1.81.* 0.187 **.59 -0.048 (,°599

-4*00 0.1113

-3. 0.04.19

4.00 -0.0239

8.00 -0.0873

_= 0.06

0.000359 0,012?33 -O.001MIl** 0,0_19 9.S16 t*601 1._|3

0.060053 _.0092..2 -_.00|T25 0.g0935 3.835 2.599 ***74.6

0.0598**7 0.007010 0.000950 0°02039 -L.506 2.8Zl 8°329

Do059820 0.005689 0.004.203 0*03|87 -6.82.* 3.341 11.838

0.144 0oLI2 Z*I8 -O°l?** 0°072

1.181 0*106 2.80 +0.220 0.155

1.594. 0.213 3*8.* "0,14.7 0.512

1.895 0.163 5.19 "0.013 0,****0

142



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(m) _R = 0.70: M(1.0,90o ) = 0.9

deg _ _ _ _ deg deg deg deg deg deg deg deg

cL
--=0

c_

-4.00 0.0709 J*000098 0*003583 0.002839 0*30088

-0. O* -0,000027 0.003197 0.002745 0.00086

4.0G -0.0699 -0.000052 0*003594. 0.002838 0*00087

5.747 -0.564 -3.097 "0.343 -0.069 -0.62 0.143 _.044

-0.000 -0.275 0.012 '0.012 0.003 -O*Zl -0.021 _,006

-5*739 0.317 3.135 0.326 0*07T 0*21 -0.180 0*034

8.00 -0.1_02 9*000310 0*004179 0.002971 0,00099 -11.567 0*289 6.04 h, 0.597 0.135 0.60 "0.296 0.081

12*OQ -0.2091 0.000036 0*004945 0.003415 0*00142 -17.390 0.560 8.980 0.882 0.185 1.02 "0o412 _.113

16.0a -0*2754 -0.000475 0_003468 0*004003 0. S0279 -23.370 0*892 11.706 1.113 0.210 1.48 "0.447 _*135

-4.00 0.0763

-0. 0*0056

4.00 -0.0637

8*00 -0.134,2

l_*nO -0.2031

16.00 -0.2695

r
1"4.00 0*0026

-0. 0.0115

4.00 -0.0375

0.00 -0.1204

12.00 -0.1963

16.00 -0.2614

_= 0,01

0*010123 0*004324 0*002370 0.00090 6.321 -0*032 -2.401 L0.163 -0.043 -0.14 O*G4)t _.grlll

0.010003 0.003500 0.002665 0.00007 0._17 0.214 0,586 0.132 0.024 0.23 -0.056 0.000

0.009907 0.003347 0.002995 0*00089 -3.169 0.52| 3.|27 0.504 0.103 0.69 -0._3_ 0.0_?

0.010346 0.003395 0.003474 0.00108 -11.011 0.796 6.681 0.733 0.156 1.07 "0.335 0.095

0.01004] 0.003693 0.004264 0*00197 -16.i13 1.069 9*627 1._40 0.203 1.$2 -0*432 0.133

0*010078 0*003004 0.005644 O.OOSqO -22.591 1.314 12.530 1.303 0.226 2.16 "0.406 0*207

-. t

cL
-- = 0.02

a

0.020207 0*005488 0*001655 0.00096 6*902 0.460 -1.692 0.016 "0.016 0.34 0.037 "0.:)18

0.020239 0,004132 0.002287 0.00089 1.057 0.717 1.200 0.285 0,0**7 O.6q -0.097 G*022

0*019969 0.003629 0.002813 0°00098 -4./.01 1.042 4*507 0.660 0.129 1.16 "0.277 0.060

0.020273' 0.003021 0.003737 0*00135 -10.4,60 1.298 7.312 0.914 0.180 1.55 "0.368 0.111

0.020031 0.002763 0.005002 0.00371 -16.227 1.571 10.300 1.207 0.22S 2.00 "0.424 C*165

0.020183 0.002542 0*007076 0.01174 -21.|60 1.794 13.3311 l*4l't 0.230 2.96 -0.3_6 3*2T0

143



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0°

v

(m) _'R _ 0.70; M(1.0,90_ = 0.9 -
Continued

--_- _ _ deg deg deg deg deg deg deg deg

cL
--= 0.03

T.S01 0*9?5 -0.945 0.202 0.013 0.03 -0*022 "0.005

2.601 Io192 1.861 0._5_ •.073 1.15 -0. I_7 JO.O*3

0.029902 0.0•4272 0.0•2444 0.00120 -4.•46 h535 S.IT2 0.8S9 0.|60 h67 *0.300 0°076

0.029793 0.003071 3.0•3826 0.00206 -g.gOl 1.768 7.976 1.008 0°205 2.06 -0.376 0.139

0.029768 0.002507 0.005073 0*8|006 -15.501 2°•06 1|*160 1*426 0.245 2.07 -0._20 0.2_0

• *029739 0*002195 0*000552 0.02003 -20°083 2.|94 14.269 1.676 0.200 4.02 -0*13T 0.365

I
-4.0c 0.8801i 3.03•378 0*0•7056 0°00•727 0.••107

-_* •.01?4 _.029993 •°•05095 •o0017|9 0°0••94

4.•© -•.0515

$*•C -•.1223

1Z.OC -0.1085

16.0C -0.2526

I-4.00, O.Oq)S_

-0. 0.0242

4.00 -•.8441

8.00 -0.1128

12.00 -•.1703

0.039995 0o00881)11 li.04_lNlO

0.040068 0.006461 •.O005T6

• .039082 0.005154 0.002234

0*039••8 0.00377$ 0.0043Z5

0°035850 0*003061 8.00T061

C'

L = 0.04

/
G*,804Ji& • DOl 1.442 -0.173 •.44)& 0A044, 1.3a -OAOt*J O&OJJ

0*001|6 2.215 1.&02 2.683 0*674 0.1|8 1.66 -0*198 0.061

0.00S00 -3.3T? 2.08_ 6.097 1.127 0*212 2.30 -0._08 8.iie

0.01163 -5*050 2*192 9*_55 1.423 0,240 3.02 '0.253 0,236

0.62102 -14.529 2.413 IZ*ZS$ h602 0.224 4.07 '0.085 9.362

-4.00 O.O_)O

*0. 0.8279

4.00 -0.0396

$.00 -O.IOi6

12.00 -0.17_3

c_
= 0.045

0.09902q 0.010003 -0.01_t)_6 0.1Mi142

0.045300 0.0073U 0°000573 0.00104

0,04_071 _.005761 0°002245 0°00877

0°044602 0.004511 0.004764 0.0|006

0,e07 I.YO_ O.L_5 ] 0.$14 0.06S I.56 -O.lOl o.014

2.5S2 1.950 3*146 0*796 0.133 1.53 -0.232 0._65

-2.9iS 2*220 6.633 1.266 0.22• 2.?0 "0*2?1 0*166

-0*S06 2.399 9.871 1*58T 0*238 3.6A -0*162 0.305

0.0_865 0.003616 0.007749 0.02634 -lJ._JS _.0_3 i2.lTS l.T)l O,lq4 4.Tl 0.011 0.4_1

14#



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0o

0.75R , _. C_

deg -5-

(m) _-_ = 0.70; M(1.0.90_ = 0,9- Concluded

_- _- _ deg deg deg deg deg deg deg deg

c_
_- _ o.o5

--_.0_ 0.1026 0°0500?2 0.011191 -0o001468 0°_0176 $°73? 1o95_ 0°679 0°623 0*005 1°82 -0.128 0*037

-_* 0.03|9 O*050&2g 0.000262 0°000|88 0.00369 2.913 2.2_ 3.6S3 0.932 0.150 2.2_ -0.2_8 0*087

4.0C -0.0349 _.0_9723 0.00649S 0.002328 0.01300 -2.571 2.42_ 7.176 1.390 0.233 3.14 -0.21Y 0.22;

8.0© -0.1005 0.0_9562 0°005360 0.005240 0.02361 -7*q6q 2o61_ 10.$3_ 1.7!2 0°2|5 _oZ2 -0.091 O.3&;

|2*Oa -O*l&60 _.049702 0*004304 0.008_59 0*03134 -13,439 2.84_ 13.489 1o006 0.1S0 5.32 0*076 0.45_

cL
-- = 0.055

"4.00 0.1064 g*_'_4 0.01240*, -0.002063 O.O0:'TO 4*O?q 2.223 1.130 0.735 O*lOk 2.3q -0.16Z 0.04¥

-0. 0.0364 _)*055456 0.009322 -0.000110 0.00667 3.309 2.4.43 4.216 1.0?4 0.182 2.59 -0.Z47 0.124

***00 -0.0Z97 0.054850 0.00T40:1 0.002508 0.01T51 -2.114 2.664 T.752 ! 1.505 0.229 3. S9 -0.1112 0.27;[

8.00 -O*Og4! 0.0S411S8 0.006342 0.005773 0.02855 -7.4.08 2.8"/5 11.192 i .1.SlT 0.190 4.79 -0.048 0.q'06

_L= 0.06

-4..09 0.1102 0.060077 0°013016 -0*002605 0.00425 ,.424 2.460 1.$1_ Of*_t41 0.121 2*T _.lTl

-0. 0.04// 0.060191 0.01488 -0.0C0314 O.OIOLI 3.?_ 2.be2 4,?,0 1.213 O*I'T 2._9

4.00 -0o0244 0.059708 0.008433 0.002732 0.0Z185 -h652 2.895 8.313 1.601 0.21T 4.03 -0.145 0.321

8.00 -0.0879 0.05,834 0.007381 0.006310 0.03306 -6.174 3.120 LI.801 1*899 0.166 S.30 "0.014 0.446



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(n) _--_ = 0.80; M(1.O,90 o) = 0.0

; I I IIIIIIIC_ C_) CQ bCQ, D ae, a0, al, a2, a3, b 1, b 2 , b 3,

I deg I _- _- -5- _ deg deg deg deg deg deg deg deg

c_
o

_._-9 -_.I13 -3.578 -C.4S2 -0.09% -O.S_ 3.131 -0.053
-_.0 O. C74,_ -',_. 02 b_Jd_ O.OC2_OT r.00i730 6.60056

_0. --0_- - 0._00_61 0.00_456 _.0[,1745 _'.OD_4 -0.55 -)._}_ i._24 -0.01_ u.005 -0.3_ -3.335-0.009

_.OC -0.0749 -0._CL432 0.303q15 C.701 _54 g. C'_ < 5o -5.318 -J.J_ _._19 0._52 0.1d8 9.16 -g. Z31 0.O42

8.0( -_.IS_3 _.O_z_ 0.0C4031 0.,_015_7 0._37 -I_._) _-_ o._7_ c.7_3 0._70 _._ -o._,o 0. I0_

2.0( -0.2255 o.oc _17_ 0.¢c5507 _.301715 3.3343 -I_.37_ 3._4_ _.950 l.i_s 3.A56 1.09 -_.471 0.141

c_
-- = 0.01

o

-0. G._c53 0.01 ,C_, O. 00_. 7'_,3 O. C_016 [ _ J.UOO_5 0o_*2t o. 0_4 0.055 6. [4,5 c.5_9 J.l_ -C.06_ O.Olq

_.0(] -C. c;6_7 _;.OC _ _(_ O. 092_70 0.001637 O.OOO )Z -4._ Sl _.4u_ 4.47_ O. 6 ,'_ 0.142 ,).71 -0.292 0.061

8.00 -0.1655 G.0102_9 0'0033 _o 05901963 0.00112 -io. _'52 I,.Obb ? ° 3'37 0._20 0.197 1.0_ -0.380 O.12B

2.00 -0.21_7 G._I_9_ 0.0_4_3 0.002_22 0.015305 -15.,_97 u.s_4 10.6:b 1.2_6 t. Z61 i.b] -0.%73 0.180

C'

L
-- = 0.02

u

-4.C( 3.t513 3.3_5dc_ ,?.t3_521 £.O00751 0.00392 6._? o.Z{] -1.9°9 --C.d3b -0.025 0.21 <_.0_6 -0.014

-0. O.?ll_ ,_.02_4_7 _.0J3_5_ _.?_1249 0._0_7 _._7_ J._7_ 1.249 0.3_4 O.O57 O.63 --0.I05 0.030

*.00 --_.£627 ?.31';7_ O.O35315 _.0_1347 C.901_ -_._'7 ¸ _._2 5.143 0.$90 C.l_l 1.26-C.32_ O.O85

8.OO -u.13g_ _.02bC67 C.003119 0.C02_7_ 0.001_I -_._6_ l._Ls _._',_ 1.111 0._26 i.61 -0._22 0.140

12.00 -0.2121 J.02_017 0.0043£_ C.303142 _.00_54 -15._9_ l.J_ IZ.555 1.539 O.285 2._ -O.370 0.27C

C'

L = 003

-_.C C.C93_ 0.030DI _.0058_4 -0.30vC0_ 0. I0107 6._7 0.7_ -i.173 O.l_l _.JI2 0.7]-0.0_7 0.00

-0. 0._155 0._3001_ 0.004(19 C.00o747 u.00©96 1.31_ l.oll 1.939 0.506 O.Og8 I.I_ -?.141 0.06

4.0 -d. Ctb6 0.02_53' 0.00_?50 6.301._% 0.063W4 -3.,?7 1.54] 5._'93 1.111 0.221 I°S[ -0.323 0.15

8.0 -C.I_I ?.023_5 0._03470 ['.J0225% 3.:_d&33 -9._ 1._5% _.075 1.4_4 £.27_ 2°_i -}.3_6 0.2]

146



TABLE 3- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

V

(n) _ : 0.80; M(1.O,90o ) = 0._ - Concluded

ell% cQIbcool cla01.,l 21.3Jb,lb2b3deg _- _- _- _ deg deg deg deg deg deg deg deg

eL
-- = 0.04

(7

L

-4.00 0.1_0C _._4C04t C.0CT514 -0.C01_?0 C.0c132 7.555 1.256 -0.3_,7 0.41b 0.051 1.26 "C.Oo4 0.')35

-0. O.J/2_ 0.060270 0.005193 G.00J_45 O._)vl2d l.b2I i.)Ob z.149 0.721 O.12I X.04 0.205 0.c)84

4.00 -0.C.94 0.03964Z C.C04656 0*C0OSu2 3.00glB -J.SS8 1.792 6.775 1.34# 0.252 Z.51 "£.Z@0 0.205

8.00 -0.1216 C.0_ 9d0t C.904433 0. _Z726 0.02033 -8._73 I._94 I0. 362 1.743 0.26A 3.51 [.20f 0.359

cL
= 0.05

_-_: 0.06

-4.C0 0.1134 _.95(C77 C.0118_0 -0.CC3432 JoJ_4]0 5._7% _._2 1.35_ 0._)_7 _J.130 2._ -0.15_ 0. Ii0

4.C0 -0.0_2_ ).05g_7 0.007_14 0.0SI'51 ).0244_ -_.u_ z.l_ U.12_, _.l_u 0.Z_I 4.1_ -0.156 0.396

I_7



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(o) A-0._;M(I.0,_O)=0-85

deg _- _ --_ T deg deg deg deg deg deg deg deg

I
-4.0C _.0751 _.00d46_ 0.003419 0.002143 0.00386 5.373 -u.b_l -3.547 -0°475 -0.090 -O,Sd 0.100 -0.056

-0. t. -_.0CC]37 0.00285? 0.302140 0.00083 -_.000 -D._46 0.021 -0.0i7 0.004 -0.29 -0.0_2 -0.009

4o0C -0.9749 -0.0304_5 0°003451 0.002116 L.COGSb -5._79 -_.b48 .613 0.4_4 0.112 0.24 -0°233 0.042

8.0( -0.1513 C.0_44_ 0.004469 0_002079 O.uOOg9 --IJ,919 J,Z2_ -6°6_9 0.7_2 0.175 ).64 -0.5o0 0.095

12.0( -0.225_ ].Og6_uC 0.006018 0.0C2254 0.00158 -16.3d9 0.4_[ _.952 i.lOw 9.24] 1.17 -0.478 0.149

eL
-- = 0.01

b.b58 -U.t?l -Z.772 _0.261 -0.06_ -0.Z9 U.125 0.0_4
-4.00 0.0_}C C_.QL�_d 0.003964 0oC0|808 0,000_

-0. G.CF52 _.010-12 0_00_i22 0'C02634 0.000_5 0.420 D.127 0.601 0.141 O._JG 0=18 -0.066 C.010

%.0_ -0.$b87 C.009569 0.00]_I] 0.002081 0._0093 -_._90 0.451 4°394 0.676 0,147 0.77 -0.207 3,061

8.0( -0,i4_6 0.CIC43_ 0.003_51 0.00_442 D,00117 -I_.455 _. 12l ;.339 0.920 0.204 I.I_ -C.492 0.I15

12.0( -0.2194 C.UlC25_ _;.005h07 0.0029o_ u.00_44 -15.bS2 _.971 IO.6BB i.30l 0.273 1.77 -0.483 0.186

-4.00 0.C+72 2.01+9+_ 0.0049_6 C.301178

-0. C.C£DL 0.02L4Z4 0.003672 0.001_71

_.00 -0.Co2_ C.019761 _.00377Z 0.001799

8.0C -0.I_9_ 0'02011_ 0.00_659 0.00Z_75

12.0( -O,_121 O°OZG_4 0,004_50 0._0_700

_= 0.02

0.00092 6.348

0.00087 0.8_6

0.00111 -4.416

0°0015_ -9.99_

0.010_1 -b.B_l

d._22 -_.0_0 -0.03_ -0.027 0.24 0.06C -0.015

0._19 1.Z39 u._1% O.Obb 0.67 -_.109 0.029

0.#40 b.12_ O.M91 0.186 i.]2 --0.3_ 0.085

l.l)Z o.0_I 1.115 .234 1.68 -0.433 0.14(

I=401 II.$35 1.540 0.19_ 2.5_ -0.581 0°2_

cL
T = o.03

-4.0C 0.0914 0°03000z 0.00625Z C.000552 0.0010_ 6.6_5 O.dll -1.191 0.189 0,011 0._6 -0.006 0.00

_LO. 0.¢163 0.0290_g 0.0S4452 O.dOll?C 0.000)5 1.3_5 1.b57 1.922 0.5060.090 1.16 -0.1#5 0.05

4,00 -0.0567 0.0295_5 0,004315 0.001518 b. 0C33S -3.938 1._86 9.069 1.113 0.228 I.@9 -0. ]_0 0.13

8.0£" -0.1322 0.02064_ 0.003975 0.:]02828 0.],]902 -9.30_ I.b95 ).050 1.425 0.282 2.50 -0.3_40.23

i_8



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

I
8.,s_, _ cL I %

(o) _ = 0.80; M(1.0,90o ) = 0.85 - Concluded

T T deg deg deg deg deg deg deg dog

_- = o.o4

-4.00 0.C9_? _.04CC24 0.9q7915 -C.3305)5 ).00129 7.J48 1._98 -0.374 0.413 C.050 1.29 -_.Ob5 0.033

-0. 0._227 _.04937_ 0.0_5_38 C.300465 U.CVl28 l._o_ t._T _.735 O.729 O. t30 1.69 -0.21i 0. O83

4.O3 -0.04_ 9.0_9_q_ 0.3_5!37 0._013_1 _._938 -3._76 I.o34 6.746 1.350 9._60 _.59 -O.293 O.2O7

8.O0 -0.121o C.G397_ ,3.J04986 ¸ C._03414 _.02C79 -_.574 z.v3_ ib.312 1.7_2 O.273 3.61 -0.212 0.361

c_
0-- = .u_

o

-4.o{ o.I_64 :.q5cJ3_ 0.099977 -q.oo183_ u.3o187 ?._75 l.dl_ ].479 O.6JB 0.092 1.83 -C.129 0.060

-0. 0.C298 3._5C13C 9.0C7130 -0.0C0312 J.90377 _._3_ 2.vli 3.61G 0.9/1 C._75 2.27 -_.260 9.135

4._C -0.C612 q. C4_7_ 0.006_55 C._O_S4 d.,)1696 _.73_ _.L�_ 7.6_ 1.569 C.266 3.39 -O.23O O.3O3

8.0C -0.II0_ C._49726 3.OO64O6 _.3961_ 0.02964 -?.?47 £._83 II.458 I.'76_ C.234 4.68 -_.104 0.4_2

cL
_ = o.o0

-6.00 0.1130 u. ObCC7? 0.912265 -0._C2978 0.00398 b.602 _.2_3 i.319 0.857 tJ.13_ 2.3_ -O.lb9 _.198

4.00 -0.0321 0.059827 0.908026 0.3017q6 0.92499 -;.G3Z 2.743 3.673 1.750 0.=47 6.23 -O.15l 0.39')

149



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

-4.CC 0.07_C 0.0C:375 0.504397 C.003091 0.')C_$6 6.J36 -_.o08 -3°542 -5.417-3.I02

-0. 0. -0.0LL039 3_0)]785 0.303038 0._C_03 -0. JU0 -,_._09 0.017 -U.0_ _._04

4.6< -0.0749 -0.CCC_45 0.t04429 ¢.0O3¢70 0.303d6 -_._7_ -O.O07 ,.600 0.45B 0. If4

8.00 -0.I_15 3.00_2i5 0.30_525 0.303064 0.30100 -i_._24 0.248 _.617 0.73_ _'.tS0

12.G0 --0.2_56 _.3C_J_ 0.0a?J)I C.303307 0.05t78 -t6.3_i o._19 9.3C6 l. It2 ¸3.253

(P) _R = 0.80; M(1.O,90o ) = 0.9

_- _- T deg deg deg deg deg deg deg deg

_-_o

-0. I_3 0.1)0 -0.056

-0.2_ -_. )29 0.009

O.Z9 -0.238 0.343

0. tJt) -o. :}b_ ).099

1.22 -0.494 O.I5L

eL
-- = 0.01

(7

-4.0C O.CslI 0.010420 3.004964 C.c02716 D.00086 5.871 -b.t_b -_.7_,3 -0.264 -O.066 -O.Zb [.122 -3.03_

-0. O.C05I 3.0S99bd 0.004079 0.30296_ _.000_5 u._lZ O.tbJ _.5_b _.14_ U.C3L 0.21 -_,.054 n. OtC

_.0( -0.O088 0.000&b4 3.004402 C.50_51 O.00393 -4.b_4 0._93 4.3q2 0.68u 0.151 U.SZ -(.3_2 n.cBI

B.C( -0.1450 0.010494 0.004_7s L.003_36 0.03122 -13.4_7 t./)c 7._28 0.933 0.212 1.23 -*.319 0.127

12.0( -g. Zlgb O.OI,_2J_ 0.C00|_4 0.n04_9_ C.JO566 -Ib.b_) L._J_ [_.643 t.31Z C.¢7_ L.S3 -_.49I O.tg[

C'

L = 0.02

-4,00 0.0810 ;.019919 0.005q03 0.00Zl08 O.OU[o2 6.J35 J._2 -1.917 -0.037 -3.0J0 0.26 3.0_4 -O.fl16

-0. 0.0130 C.020559 J.3C453_ 0.n02o07 u. OOCd7 ..... ',1 :_.o',h 1./_5 0.510 0.05_ 0.71 -1.[0_ 0.029

4,00 -0,0630 0.319_1 0.034778 0.702779 L.nr_ll3 -4.4Z% C._s3 5.t_9 0.b94 0.190 t._7 -0._3_ 0.005

" 8.0d -0.14_0 0.02024_ 0.004695- 0.r'03623 0.8L177 -tS.uc2 1.z_ 8.012 1.123 0.24[ 1.75 -0.441 0.I_3

&_.OC -0.2122 0.020192 0.00507_ 0.004998 b.3LOS_ -_b._,:7 1._39 il. SJ5 L.545 5.297 2.64 -0._86 3.278

cL
T = 0.03

-4.00 0.0o_| O.029984 0.007218 0.001276 0.0_105 6.82{ ._53 -i.I?9 U.tdb 0.009 0.19 -0.003 0.004

_0. 0.016I 0.030103 C.00_433 O.OOZtO4 3.03095 l._l _.LLI L.931 O.SIL 0.J92 L.ZO -0.154 0.055

4.00 -0.057C 0.0295_5 0.005334 O.OOdbZd 3.03345 -_.,J'_ t._29 5.862 I.II_; 0,233 L.95 -t.336 O.13C

8.00 -Oi_ 0.029_| 0.0C50_4 0.06_965 O.GoJZ3 -_._4 I._321 ).I123 1.42_ 0.28!) _.57 -0.348 0.24_

l_O



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0v

v
(p)

= 0.80; M(I.O,90o ) = 0.9 - Concluded

--_- T deg deg deg deg deg deg deg deg

C'
L

_- = 0.04

-4.00 0.2994 C.04,_140 ,_.CCF19)3 C.30025_ /,.OLI2_ I.J35 1.J54 -,).554 m.415 J.Lb, I.)5 -'.JlO 0._27

-0o 0._?23 _.04_3_2 S.OC6_t_ C.901_O_ O.OCl2_ I./51 l.oOC 2.7_6 O.?_Z _.1_3 I.T_ -,.714 5.982

4*OO -0.049U 3.0_C_5L OoOCbLBg G.S0_46_ 0.0_57 _._7 I._ U.?_3 1.35_ 3.263 J.o_ -3.2_2 0.211

8.0O -O.l_l'J 0.03_03 3.CCSIbl 5.004584 _.J2154 -_.)9_ _._l_ t_.3_6 1.74_ ).ZI_ J.75 -C.2)9 J.366

C'

: o.os
q

-4.00 O*105g 0.050331 _.0l_94Y -C.300924 0.001_5 7.U41 I.b57 _.4_6 0.69_ C.o'_, I.L7 -0.12_ 0. )57

-0° U.0290 3.qSOl_$ ,_.00,120 3.23J64_ J.C,j_ Z.3_? 2.055 _._,20 J._7'_ O._b 2._3 -L'._4_ 0.135

4.OO -G.0415 0.0_9_07 n°O]744g 3.002_52 b.01752 -2.75_ 2._3 7.7£_ 1.57b 0.,_ _.4b -,_.22b O.3O7

8.C0 -d.lli2 0.J4_749 0o3376_ _ C.00_580 O.03O42 -?._Tb _-_11t-4_,6 t._7 ,;.231 4o?_ -o.J_ C).465

-4.00 0.1125 0._60079 0.e13213 -0.902052

-0. C.C_72 o.omo473 0.G13102 O.OJJc}l

CL
-- 0.06

a

_._64 2.J2J! i.345 0.862 0./35 2.44 -0.160 0.I07

2.,_/ _._ 4.6_ 1.24_ 0.216 _.0_ -0.24_ 0.214

3.0256m -z. Jsb 2.7B_ _.701 I.?5b 0.244 %._4 -0.151 0.40_

15i



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 o

I
e.75R, x [ C{.

V
(q) _ = 1.0; M(1.0,90o ) = 0.8

-'_ --a- T deg deg deg deg deg deg deg deg

)=o

-4.0( 0.0846 -0.000C71 0.004896 0._0143L _.0009_ 4._56 -_.j_h -4.931 -0.997 -0.222 -1.35 0.364 -0.076

Z.41J -].bg] -2.529 -U.547 -0.115 -O.95 0.162 -O.047

-0. o. -0.000063 0.003433 0.002035 u.00979 -u.o0q -b._8( u.03b -c.0J6 0.007 -0.48 -0.059 0.015

2.0( -3.0419 o.oJoood 0.004u51 0.001739 d.00003 -2.401 -9.275 2.627 0.4_3 0.i30 0.01 -0.278 0.019

6.0( -0.0843 -0.000052 0.004951 0.0013J2 d.00109 -4.6_8 -d.125 5.0a7 0.9b3 0.247 0.46 -0.451 0.066

--6.01 -0.1302 -Q.OOGOld 0.006039 9.001114 0.00k05 -7._84 -_.8_4 0.487 1.045 0.278 0_60 -0.475 O.iOf

°**0_ 0.0899

Lz.oo 6.o660

-0. 0._042

2.00 -U._'3?I

4.00 -0.0794

6.00 -0.1242

C'
L

= 0.01

O.OICiT_ 0.C06940 0.00153_ 0.00085 5.1q_ -C.3_6 -4.127 U.7_ -0.171 -_.76 0.293 -3.C_

0.009835 0_C0404@ 0.001043 0.00081 2.c1_ -5.263 -Z.040 0.395 -0._8_ -0.65 L.146 -%C17

0.00q995 O.OOB663 0.001_25 0.0008t O.Z6_ -O.OB3 J.541 0.122 0.055 0.04 -0.u_9 _.2?3

0.00981Z 9.004158 C.?OISJA 0.0009_ -Z.1B_ 0.171 $.1J4 0.6_5 0.161 _._ -C;.k:;d 0.354

0.010274 0.C05105 0.301153 0.00360 -4.5}0 C.351 _.705 1.Ioi 0.282 l. Ob -3.447 0.I17

0.009515 0.00619 0.0O119 O.OCboO -I.110 0.576 7.677 1.372 0.33_ [.31 -0.660 _.188

eL
_- = o.o2

-.%.0_ 0.0956 0.02_177 0.005462 0.001319 0.00081 5.5_5 u.103 -3.221 -0.656 _0.117 -0.16 0.207 -0.017

...... O.O00bo I-2.00 0.0506 0.0199d7 0.004317 O.OOlTu& _.959 u. L2 --1.4_5 -0.2ZC -0.058 0.J7 0.113 0.015

-0, O.OOB5 0.020062 0.004033 0.001658 0.00084 0.54 U.429 I.Ob2 0.2_ 0.065 0.55 -0.092 0.051

2.00 --0.03_3 Q.019951 0.0066_4 _20190| 0.00114 -1.853 C.b3C 3.675 O.R[5 0.193 1.06 -0.29310.096

4,01 -0.0767 0.020031 0.005395 0.D00981 0.00710 -4.232 U.787 6.2)I I.B4B 0.311 1.66 -0.417 0.179

6.06 -0.1173 C. 0197:,b 0.000356 0.001179 b. 01401 -&. _ c,6 u.a24 6.670 1.680 ¢). 358 2.16 -0.426 0.290
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES 'AgTH A L_IEAR TWiT OF 0 °

(q) _--_ - 1.0; M(1.0,90_ _ 0.8- Concluded

deg _- _- _- _ deg deg deg deg deg deg deg deg

cL
_-= 0.03

-_.00 O.IO0_ 3.330169 0.3C_36B ,3.3037u5 _.0)085 5.u19 J._al -_.342 -.,.tbt_ ,).u_ 0.43 '_.12_ 3.018

-0. J.0129 0.029974 0.00_87 0.03[2_ _.Ou09i u._2_ _.d6I i.6_ o.4bJ 3._97 1.37 0.10_ 0.098

2.00 -0.¢231 C.2_C_9 0.C0_3 3.]00_ _.OJ_b6 -1.501 _.0o_ 4.265 3._b C.Z26 1._2 3.2_7 0.151

4.00 -0.0697 3.02%_6 0.0C583_ 0.)00874 _.Oll?2 -3.9I_ 1.23_ o.9i3 1.022 0.330 _.28 _.371 0.256

6.00 -0,1106 0,32_568 C.006922 0.201399 0.02212 -6.Zll i,25J _.296 1._0_ 0.J55 _.00 3oJ_6 0.391

_= 0.04

-_.00 0.I062 0.040210 0.007628 -0.000156 O.OulO0
b.21_ l.usv -1.494 0.109 0.014 [.Jl 0.,;50 0.055

-2,00 0.0605 0.34013Z 0.005_58 0.C006_9 ;.00392 3,b:_a 1.1_ _.012 0.22; 3.023 1.1_ -u. Oll 0.n91

-0. 0.0176 0.040100 0.0C53_9 0.3006_6 _,.00117 1.126 1.33L 2.262 0.6_5 0.132 1.59 -0.154 C.I$3

2.00 -0.0241 0.039521 0.305591 0.0_05J8 _.00535 -I.ZSs 1.505 _.870 1.171 0*258 2.15 -0.2)6 3.203

_.00 -0.0638 0.039753 0.006538 _._OOBJ6 0.01809 -3.547 1.636 7.618 1.70B 0.330 3.00 -0,294 3._55

6.00 -0.1035 0.039913 0.D07763_ 0,0017_3 0.02906 -).o27 1.725 0.096 2.0)6 0.3_3 3._5 0.253 0.6dl

cL
-- = 0.05

-2.00 0. Ob40 O. 050't.l 7 0.007206 -0.000267 0.0012,
3.9)_ 1.628 0.330 0.4._3 0.074_ 1.7## -0.0011 )_i33

-0. 0.0226 0.050048 0.006_*03 -0.000013 0.00226 1._36 1.777 2.991 0.850 0.171 2.16 "O.lgO 0.135

2.00 -0.0185 0.067713 0*0065_7 0.000099 0.01066 -0.921 1.963 5.605 1.373 _.286 2.00 '0.263 0.293

6.00 -0*057_ 0.0_9927 0.007521 0.000912 0.026q9 -).150 2.089 8.365 1.880 3.331 3.76 0.226 0.*,66

6.00 -O.Oq6_ 0.040865 0°008658 0°002132 0.03566 -5.301 2.181 0.83_ 2.239 ).323 _.68 0.170 0.565

_= 0.06

-ZOO0 0.0715 0.060092 0°006305 -0.00131_ 0.00223 4,275 2.079 1.734 0.752 0.126 2.33 -0.137 0o189

-0° 0.0282 0.060387 0.007780 -0.000605 0.00553 1.791 2.256 3.810 1°081 D.ZI_ 2.7_ "0.225 0.250

2°00 -0.0123 0.059905 0.007806 -0*000170 0°01699 -0.535 2.398 6.390 1.566 _°290 3.51 '0.223 0.306

_°00 -0.0500 0.0595_9 0.008763 0.001056 0.03036 -2.7_6 2.513 9.069 2.006 _.31_ %.50 0.151 0.3)_

6.00 -0.0089 0.059916 0.010255 0.00257_ O. 0_233 -4.936 2.653 1.56A 2,365 ).300 5.51 0°092 O.&40

153



TABLE 3- Continued

CALCULATED cHARACTERISTICS OF A ROTOR RAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

!975R _ CL I %

(r) _R = 1.0; M(i.0,90o ) = 0.85

deg deg deg deg deg deg deg deg

eL
--=0

-_.0Q 0.0845 -0.00CCi_ 0.0054)t 0.00L041 0.GOLJu

2.00 -C.041q -0.00CC54 0.0(3450 -e.2022dB 0.0_3_t3

4.00 -0.5542 -0.0002_i 0.0055_3 [.001031 0._ttl

6.00_ -0.1303 -_.3C035) 0.3J6A18 "9.201737 0.'331t_

4.6_ -0.Z_3 -4.033 -0.9#7 -0.,38 -1.3_ 0.367 -0.081

2.4d7 -0._33 -2.519 -0.541 -0.110 -0.90 6.174 -0.0WW

-3.0_J ' -0.445 0.044 -0.027 0.007 -0.41 -C.G40 -0.005

-Z.400 ! -0.2_6 2.6_ d.4_3 G.131 0.00 -7.274 0.020

-4.832 -0.07 5.062 0.903 0.Z59 0.54 -0.455 0.063

-7._b 0.UD; 6.410 1.0_5 0.zT') u.65 -0.4S6 0.097

eL
= 0.01

-4.00 0.0891 0.010).82 0.005518 0.002078 O.OOOU5 5.17S -0.32{ -_.llg _,.726 -0.118 -0.7 ,3.B;)5 -r),04_

-2.00 0.046C 0.0qqSo_ 0.0(34604 0.302376 O.UOOdl Z.&&7 -6.tbb -_.032 -u.369 -0.0_l -0.40 _;.ib5 -0.014

-0- 0.0051 0.,JC90'92 0.O06210 O. _024b3 0.000_I ,).Z_, ).J21 u.556 0.126 0.,35 0.10 -0.063 C.022

_.00 -0.0_77 0.0Cq_0o O. 004_24 0. :JC2133 0.O0092 -_. 134 o. _z*_ 3.[[3 0.645 0.104 G.59 -C.239 0.052

4.00 --0.97?3 %.0[03_ _ 0.4:_5_'1| 0. _01 _31 u. C03,51 -4.0Z3 ;.4ii 5.6/_ 1.162 I 0o_ i.[_ -0.454 0.[[_

_.00 -0.123_ _2.0 7938'_ 0. 0068_ -0.q0i769 0.00_i -I. o_[_ _. z,57 1.47_ 1.3_0 0.J4B i._ -0.4 }9 0.181

C'

L _ 0,02

'-_.00 0.0952 _.020186 0.005999 0.001847 0.00081 5.524 5.1_5 -3.22_

-2.00 I 0.0504 C.0l�gbg 0._04863 C._0Z233 0.00010 2.953 0._8_ -1.461

-0. 0.0084 _.020095 0.004584 0.D02169 0.00084 0.55_ J._ 1.057

2.00 '0._336 0.01_10 0.005C_0 _3.001856 0.00114 -1.b56 _.ool 3.651

_.00 -0.0_47 0.020059 0.006O13 0.001609 0.00719 -_.z27 6.042 b.257

6.00 -0.1171 0.019701 0.001025 0.0018_2 0o0[466 -6.675 O.07e _.42t

-0.434 0.122 -_.12 0.216 O.Oi_

_.216 U.b6[, u.12 ['.119 0.017

0.2_7 0.066 O.6 O.,389 0.052

C.816 0.19_ 1.i: _,.2)6 0.09_

1.344 0.311_ 1.74 0.42_ 0.176

1.67"I O.366 J2.26 0.430 0.290



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

I
;._, _ I CL %

deg I --_- --_-

-4.00 0.l(106 2.332171 0.006908 n._dlPdJ C.q0085

-2.O0 0.05_2 3.029_74 U.G05_38 0.201_,4 C.OOLI_2

--0. 0.012_ U.330_42 n.305164 0.;_0i75_ C.C, OJ�_

2.0C --0.026_ J.O3CLCU C.JC5525 0.0014_4 O.O02_t

4.0C -O.C_q_

6.oc -o.tloz _.5_s--o?co--76sf _bc_t_ c._zzTo

_7

(r) _ = 1.0; M(!+0,90o ) = 0.85
Concluded

} l+°ol+[+I+I+I+I+I++_- _ deg deg deg deg deg deg deg deg

eL
_ = 0 03

5._6 _.o35 -Z.34) -0.155 -0.069 0.47 C.131 0.019

J.lbC 0.72u - .773 -O.OdJ -O.u20 0.66 0.080 0.065

U.b J J._41 1,652 0.466 O. lOl 1.15 -O. llO 0,097

-i.)uo 1.133 WeZBb 0.946 0.2]3 1.69 -0.299 0,145

).02967g 0.006471 O. ]01541 0.01213 : -J.97_ t.462 6,876 1.52B 0.338 Z.BB -0.376 0.254

-6.Z_5 ! t._25 _.Z62 1.907 0._65 _.i2 -0.346 0._89

%

-_.o_ o.xo6o 0.0402081 t,OCB153 0.000378 0.00094

--2. 001 - 0.06_3 O. 04G I c]_ 0.00634_ O. 301167 0.C0091

--0. 0.0174 0.040104 0.005928 0.:01225 O.OOil6

2.00 -0.0242 0.0395o7 0.P06[55 0.g01940 3.00550

0.034672 0.007204 O.OOISSl I C.OiBbO

c.0_46_7 o. C0_8-51 _ 0.0026u5 0.02_t2

= 0.04

6.Z_4 t.tl2 -1,509 0.i09 -0.017 1.06 0.055 0.055

3._74 Z.Zdi _.004 0.232 0.023 [.2[ -0.009 0.09Z

1.i_5 1.389 2.2_7 3.648 0.136 A.66 -0.156 0,132

-1.212 I._03 4.843 l=170 0.265 2.Z3 -0.30_ 0.200

-3,542 l.bT4 _.569 1.70_ 3.343 J._0 -0,293 0._57

-5,_24 A._D[!16.009 Z.081 0._48 3.g5 --0.251 0.482

cL
_- = O.05

-2_ O.O_a 0.0_0402 0.0077_6 0.000268 0.001_1

_0° 0.O224 O.O50022 0.006981 0.000511 O.00209

2.0( -0°0186 . 0,0_9661 0,___7k591 O.O007ZZ O_tO_6

*.0( -0.057_ 0.04972_ 0.00B212 0.O017O3 0.02472

6.0( -0.0963 0.04954_ 0_009660J 0.003067 0.035§8

/

--2o01 0.0712

-0o 0.0280

2.04 -0.0123

4.01 -0.0505

b_O -0.0888

0.0600B4 0.009331 -0.000778 0.00207

0.06042_ 0.008352 -0.000244 0.0055&

0.05990_ 0.008444 0.000520 0.01758

0.059863 0.009553 0.001923 0.030_6

0.054834 0.011128 0.003597 0.0_2b0

0.918 1.68; 0.859 0.494 0.075 I.BO -O.OU8 0.133

1.426 1.822 2.982 0.859 0.178 2.21 -O._8J 0,193

-0.4_5 1.99( 5.57[ L.375 0,293 2.69 -O.Zb2 0.Z95

-3.1_8 2.12] 8.277 1.863 O._Ob _.86 -0.223 0.448

-5.)$8 2.20; L0.738 2.229 O.327 4.78 -0.166 0,566

cL
-- = 0.06

r i,+ .,ooo., oo.+
1.779 2.314 3.782 1.084 0.220 2._2 -0.231 0+247

-0.5_ 2.447 b.353 1.568 0.305 3.81 -0.221 0.3B_

-2.7Z5 2._B3 9.011 2,011 0.J2_ 4.b_ -0.15B 0.53_

-4.425 2.t_�B [_,4_6 2._62 0.30g 5.6_ -0.097 0,640



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(s) 9-_ = 1.0; M(1.0,90o ) = 0.9

e.7_R, _ eL %

, ]

-_.01 0.¢S_6 _.CCC3_( C.¢0678_ C.0C3702 C.00102

/

1

-2.0_ 0.0L.2C 0.00024_ a.acsesa COC03545 0°0_0_}2

/

1

-0. q.

%lbC°'Ol"'[ O'l l'l 2'l'3'lbl'lb2'l''y _ deg deg deg deg deg deg deg deg

4.8S7 -Q.732 -4L894 -0.98_ -G.233 -1.28 0.383 -0.07_

2o409 -0.583 -2&510 -0.536 -0.£21 -O.86 0.185-0.0_0

-O.CCCC_ C.C_5265 C°0037_8 0°00919 -0.000 -0._83 O.02T -0°031 0.C05 -0.38 -uoO_9 -0.014

2oC0 -g°C_% -0o00C16{ CoGC_889 C.C03505 0°00083 -2o_01 -0.1?8 2;589 0.4B_ 0.L33 0.12 -0.278 0.016

4.00 -_.C841 -C_CCCC2] 0.0C6859 0.003157 0.00113 -4.829 -0.02_ 5;q38 0.963 ! 0.255 0.60 -0.459 0.061

6.00 -G./301 -0;00CC%3 C.GC]9,8 C.CC2q82 0.00_1_ -Z._83 0.056 b;394 1°031 0.284 0.73 -0._93 0°097

C'

L

= 0.01

-4.C( O.Cfg_ C._ICIBq CoCC681_ 0°G033G6 0.00085 5.110 -0°_7_ -4,109 -0.726 -O.lg3 -0.?0 0.3|6 -0.0_5

-2._ _.0_C O,OCq8_] 0.0058_ 0.003579 O°O00fll 2.663 -O_t3_ -2_024 -0.38_ -0.C_3 -0.36 0.16_ -O.Oll

-0_ 0._0_1 C;CIOC2_ C.0CS467 £,C03648 0.0C080 0°26_ 0o06_ 0.5_6 0.130 0.035 O.lS -0.058 0.023

2.0{ -0.0_78 C_CC9_ C.006008 0*00_562 0.0009.,? -2./_0 0._7_ 3J093 0._ 0.165 0.6_ -0.290 0.050

_,OI -G.0795 0_010C2_ C.CC7C47 C°C0301C 0.00346 -_5_& 0,_3( 5_6_0 1*_58 0°291 1.19 -0.451 0.11_

6.01 _0o12%C C.CC95_] 0°00811 0oC03_73 0.00655 -7_03 0o_5l 7_%_3 _._71 0.3_5 _.%_ -0.49_ 0.185

cL
= 0.02

-4.00 0°C9_C C_02012_ C.CC_274 C.C03062 O.O00at 5.StZ O°ZO_ -3.;2O9 -0.%32 -C.I_6 -0.09 C.225 I-0.013

-2o00 O.C50,_ C.01_;_22 0.0C6].32 _.CC3/_2 0.00079 2°9_9 0,325 -1._55 -O.ZI! -O.06t 0.1(= C.126 0.019

-0. 0°C083 O,02Clt3 0.0C_850 C.003386 0.00_83 0°532 0o52_ 1.062 0o_94 C.067 0.6? -C.079 I }.058

2.00 _0oC3_5 Co0158_C C.CC_315 £.C03C90 C.OGIA5 -1o8fi6 0.730 3.636 O.B17 C.199 1.19 -0.299 C.O?I

_.00 -_°C_47 0;02C162 0.CC7 _6(* 0.CC2_08 0.00728 -_. 23l 0.8_[ 6.,248 1._9 0.3_3 1.8_ -C._25 0.177

6°C0 _._I_2 _._I_40 C.00_435 0.0_53_ 0. 015Q6 -6.67/_ ,_. _ l _' 8L%04 L.678 0.349 2.36 -C*_l 0._91

156



TABLE 3- Continued

CALCULATED CHARACTERISTICS OF A ROTOR P_'_%qNG RECTANGULAR BLA.DES WITH A LINEAR TWIST OF 0 °

v

_L_ = I0; M(i 0,�Do ) = nq
C_nehldod

I I I I llillll6 ._ 51R' k C_ C_) CQ bCQ, D c¢ c , _tO, al, _t_, a3, bl, b2, b3,

deg ] --6- _ _ _ deg deg deg deg deg deg deg deg

C'

L =0.03

-4.00 0.IC{)3 C.03C125 0.CC8171 C.C0244_ C.C0085 8.848 _.b63 -2.336 0.153 -C.072 0.5l 0.139 0.020

-2.00 8.058I fi/0304eC C.CJC6732 0.00302C 0*001_2 3.251 C._G0 -_.733 0._i0 .0.C2O 0.73 C.072 0.062

-0. 0.C126 0.0-_C|_6 C.CC8418 C. C0Z973 C.0CC�I C.8U9 L.�b0 I._40 C.469 0.101 I*19 -6.108 0.096

2.00 _Q o02.90 0.02 S88-6 C* 806836 L. C02709 C.OGlbb --Io578 l.ia3 4.230 1.000 0.236 _.75 -C.303 0.143

4.00 -0.Cb97 0_029732 C.007848 C.00Z902 C.0[257 -3.915 1.31C 6°874 1.529 C.341 2.4b "0. 374 0.257

6.00 _S.IlC6 C._2 $5&3 C*OCgIC9 8.0037C3 C.0Z284 -b.068 1.3@1 _.224 .901 0.363 3.20 -G. 334 0.393

eL
-- = 0.04

-_.00 0.I05_ _.04_168 _.0_II _.C_15¥8 0.0009g 6.k81 l.lb2 -I._9_ 0.112 C.019 I.I0 £.Obl 0.055

-2.00 0.0600 C,04015C C.0C7657 C.cc2_a3 C.CCCQC 3.555 1.251 0_c14 0.23? 0.023 1.2b -0.006 C.093

-0. 0.C171 C.04C130 C.CC7209 C.C02434 0.0C116 1,0_7 1._39 2.270 0.663 C.137 1.71 C.157 0.132

2.00 _Q*0243 C.0327_7 0.007525 C.002346 0.00553 -1.231 1.622 4_853 1.183 C.270 2.32 C.305 C.20l

4.08 -0.0638 q.03_716 C.CC8628 C.002997 G.01915 -3.552 1.729 7.573 1.708 0.364 3.20 -0.288 0.359

b*CC -0.1035 C.038830 C°01008C 0.00421L 0°02970 -5._29 1._2 IG.028 2.089 0.348 4.08 C.248 0._3

C'

--_= 0.05

-4.C0 _.1109 _;0502b_ 0.010@54 C.C0052_ 0.00126 6.515 I._45 -0_b80 0°_3 0.C_3 _.b9 -C.007 0°094

-2.C0 0.0653 C.05_35_ 0.008998 0.C01460 0.0011_ 3.893 1.13_ U.865 0._97 C.075 1.85 -C.086 0.I82

-0. _.022( C;051C81 0.CC827_ C.001)3/ C.08174 1.405 I._92 2J980 0.861 0.180 2.27 -C.Ig8 0.183

2.00 -_.018_ 0°04_647 G°008510 C.0020_8 0._1081 -0.942 2.d40 5_580 I°383 0.29o 2*98 -C°259 0.297

4.00 -0.05_7 C_04952 C.80_77 C.C09238 C.02515 -_.16q 2.1_8 8.277 |°866 0.3_ _.96 -C.21_ 0.482

cL
=o .oe

-4.C0 0.I160 0.060CC9 C.C12712 -C.CCG6_I 0.001_8 0.86¢ 2.108 0.I01 3.598 C,083 2.2? -C,057 0.141

-2*00 0.0707 0.0_CC24 C.C10606 8.0C£422 0.001_3 _.127 2.187 1.707 0.153 _.12_ ,_._4 -C.14D 0.185

-0. 0.0276 0.080486 C.cc_663 C°000g_3 0.60811 1.15_ 3._69 3.795 1.092 0.223 _.99 C.231 0.248

2.00 -0.C126 0.058S2C C.CCq844 0.00J_15 O.Ct8_,C -0.>53 2._,99 b.373 1.51#, (;.305 3.72 -C.21z* 0.393

4.00 -0.0508 C.050885 0.0111C6 C.C0351b 0.03139 -Z. 142 2.638 9.034 2.015 C.319 4.76 0.147 D.537

157



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0o

(t) DVR = 1.2; M(l.0,90o ) =0.8

I+ cQl+oDt+cE+I ,Ia2Ea31+I+E+
I deg _- _ _ _ deg deg deg deg deg deg deg deg

c_
--=0

-_.0_ 0.0964 0.00004] 0.007614 O*O00bOT 0°00872 4.611 -0,551 -6.272 -1.621 -0,391 -2.00 0.476 -0,168

-2*00 0,0482 -0,00020_ 0.005810 0.001570 0.000|9 2°304 -0.817 -3.140 -0.863 -0.205 -1.32 0°235 -0.0?5

-5. O. 0.000021 0.004782 0.002213 0.00075 0*000 -0,585 0,035 -0,077 -0,000 -0.65 -0,098 -0,026

2.00 -0.040i 0.00017( 0.005770 0.001611 0,00|08 -2.300 -0*356 3,241 0.721 0.209 0.03 -0°425 0.029

4.00 -0.0961 -0.000032 0,007555 0.000729 0*01030 -4.595 -0*225 6.410 1,490 0.396 0.76 -O.Oak4 0.134

6.00 -0.1451 -0.000252 0*009752 0.000401 0.02130 -6.qS -00251 8*903 1.961 0.475 1.34 -0.450 0.214

-4.0_ 0.1001

-Z.OC 0.0316

-_. 0.0032

2.0C -0.0448

4.00 -0.0922

b. OC -0.1401

cL
-- = 0.01

0

0.010069 0,007_15 0.0e0707 0.00571

0.009852 0.005795 0.001704 0.00081

0.009101 0.004186 0.002209 0.00077

0.010195 0.005864 0.001641 0,00201

1
4.007 -0._6 +3°033 I`-1.,30 -0+_I-3 -1.3141 0.IL_1 -O*IU_I

2,483 -0.305 -2.752!-0.?13 -0.173 -0.75 0.265 -0.026

0.173 -0.131 0,411 0.065 0,030 -0.11 -0.0?7 0,017

-2.110 0.093 3.6_ 0.875 0.242 O.bO -0.191 0,082

0.010011 0.007758 0,000673 0*01435 -4.390 O. Zli 6.81_, 1*639 0,416 1.41 -0.560 0,214

0.00q546 0.010018 0.000672 0.02737 -6+692 0.202 9.564 2.175 0.47T 2.13 -0*603 0,363

-4.00 0.|037

-2.00 0.0540

-_. 0.0065

2.00 -0.0414

• .00 -0.0882

6,00 -0.1}50

%

0,0191190 0,007525 0. 0001_0 0.003q0

0.019732 0.005071 0.001"/41 O. 000"18

0*019840 0.005173 0.001597 0.000?9

0+020116 0°006101 0,001176 0,003_1

0*020022 0.008045 0.000658 0+01908

0.019744 O. 01(_489 O° 000989 O. 03-333

- 0.02

4.09q) -0.04,3 -3._9 -1.2161-0*_31 -0.71 0.I10 -O.O, IM

2.660 0.084 -2.361 -0.566 -0.142 -0.20 0.218 0,021

0*350 0.311 0.801 0.210 0.061 0.43 -0.056 0°064

-1.937 0,538 4.059 1.017 0.2?4 1.16 -0.357 0.138

-4.175 0,6A9 ./.32q 1.010 0.420 2*07 -0.4414 0,208

-6,_23 0,630 10,164 2.3_ 0,471 2.93 -0.S06 0°453
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(t) D--VR = 1.2; M(1.0,90o ) = 0.8- Concluded

[ I%lcQIcQDIc [o]lj213161F2Jb3).75R' _ _- _ _ deg deg deg deg deg deg deg deg

C'

L 0.03

-4.00 0.1080 0.030064 0.007822 0.0007?4 0.00092 5.22t 0.416 -4°§90 -1.022 -0.207 -0.16 0.495 0.014

-2.00 0.0584 0.030156 0.006114 0.001653 0.000T6 2.85| 0.555 -1.908 -0.409 -0.110 0.37 0.296 O.OT4

-_* 0.0099 5.029901 0.005570 0.001683 0*00083 0.531 0.762 I*ZI? 0,357 0.093 0.98 -O.04Z 0.113

Z*O0 -0.0_80 0.0296_6 0.006468 0,000859 0.00514 -1.755 0.963 4.484 1.1T5 0.304 1.72 -0.323 0.199

4.0C -0.0837 0.030178 0.008521 0.000 b95 0°023¥9 -3.944 1.093 7.825 1.959 0.435 2.TT -0.393 0.390

6.00 -0.1298 0.029667 0.011116 0.001347 0.03872 -6.157 1.110 10.709 2.502 0.463 3.70 -0.411 0,535

c_
_- = 0.04

-4.0_ 0.1124 0.040077 0.008414 O.O00STO 0.00071 S.4$8 0o87_ -3*T]l] -O*T]6 "0.]3] 0.45 0*|95 0.060

-2.0) l 0.0619 0.040071 0.0065331 0.001415 0.000?5 3.039 1.00_ -1.415 -0.253 -0.081 0.90 O.2_rl ! 0.121

-0. 0.0134 9.040080 O*OObll2 0.001255 0. 00094 0.720 1.2Z4 l.tl2 0.511 0.120 1.53 -0.042 0.166

_'*0_; -0.0340 0.040043 0.007024 0.000503 0.00345 -1.546 1*42_ 4.934 1.337 0.335 2.34 -0.285 O*Z'/5

_.00 -0.0"/92 0.039881 0.009162: 0.000785 0.02838 -3. ?05 1.520 8.312 2.089 0.4]3 3.46 -0. 305 0.477

6.00 -0.1244 0.0398**4 0.012000 0.001736 O*Q_tZ4 -5,07_ 1.56_ I,L*ZST 2.035 0.44T **o51-0.295 0.626

-4.IX G*116| O*O3010E

-2.0C 0.0657 0.050158

-_, 0,01b9 0.049801

Z,OC -0.0298 o,05034

4.0C -0.0?43 0.050000

6.0¢ -0.1189 0.049736

c_
_-: 0.05

0.009303 0.0000_6 0.00075 5.690 1.334 -3.172 -0°422 -O.|TO 1.06 O*|Se 0._03

0.007194 0.000981 0.00076 3.Z4L 1.464 -0.823 -O.OTO -0.050 1*43 0*213 0.163

0.006784 0.000743 0.00119 0.908 1.6671 2.164 O*6&O 0.157 2.05 -0.062 0.214

0.007776 0.000158 0.01316 -1.323 |.876i 5.528 1.500 0*358 2.98 -0*233 0.344

0.010039i 0.000909 0*03332 -3.454 1.980 8*832 2.Z16 0.429 4.18 -0.225 0.$61

0.0130531 0.002144 0.04934 -5.5ql 2.022 1|.7T4 2*749 0.433 5.29 -0.195 0.703
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

(u) V _ 12: .M(I.O ' 900) : 0.85

' ae, I _'0' I ;_I, I 12, I 13' I Jl, I IJ2' I b3'

tsR'I deg I deg [ deg [ deg [ _eg [ leg i deg I
_eg I

--=0

-4.00

-2.00

-0.

2.00

4.00

6.00

0.0961 0.00004_ 0.008414 0.001374 0.00882

0.0400 -0.00034] 0.006343 0.002274 0.00090

O. 0.0000|9 0.005462 0.002954 0.00073

-0.0410 0.000233 0.006503 0.002302 0.00100

-0.0938 -0*000032 0.000366 0.001490 8*01023

-0.1447 -0.000365 0.010633 0.00130S 0.02149

4.594 -0*865 -6.247 "1.600 -0.399 -L*96 0.407 "0*166

2.29S -0.749 -3.134 -0.852 -0.210 -1.26 0.251 -0.070

0.000 -@.510 0.034 "0.069 -0.000 -0*57 -0.090 -0.026

-2.293 -0.249 3.222 O.T2S 0.213 0.12 -0.419 0.027

-4.500 -0.175 6.372 1.498 0.403 O.iT -0.636 0.135

-6*030 -0.203 3J045 1.955 0.403 1.47 -0.650 i0._|2

cL
-- 0.01
o

-4.@¢ O*OSS7

-2.0( 0.0513

-0. 0.00)2

Z.00 -0.0447

4.00 -O.Oglq

4*00 -0.1334

0.010_16| 0.0002'$ 0.001466 0*005T4

0*003703 0.0063|3 0.002392 0.00082

0*00'$6' 0*005387 0*002380 0*00076

0.010134 0.004607 0.002133 0*00|33

0.010069 0.00|554 0*001493 0*01447

0.00$89_ 0,010985 0*001662 0,02737

4.7|'

2.473

0.171

-2.114

-4.374

-4.434

%
: C).02

(7

l
-4.00 0.1021 I 0.013311 0.001214 0.001313

-1.00 0.0,47 0*010171 G.O , 0.002402

-o.
0.0064 0,019831 0.003877 I 0.C_2669

m

I 0.004037

Z.001 -0.0413 [ 0.010:43 / [ 0.001872

4.00[ -0.0'78 ] 0.020107 0.008887 0.001324

6.001 -0.1344 0*019839 0*011467 0.001034

I
0.00345 i 4 9111

0.U0018 I 21661

0,00079 f 0.346

o.oo314 i -1.933

0.01947 [ -4.L38

0.0333g ] -6.393

-0.427 -5,|0S -1.44] "0.371 -1.33 0.§'4 O*O'L

-0*296 -2.741 -0.701 -0.176 -O*6g 0*200 'O*OZO

-0.071 0.400 0.074 0.031 -0*04 -0*068 0.019

O*LS9 ).623 0*879 0*246 o*6g -0.207 0*080

0.281 6.822 1.65g 0.423 1.52 "0*570 0.20'

0*238 g.534 2*17g 0*483 2.291"0.547 0.271

o-T..... [-0.11

0.03 -5.,40 1.271 _0.337 -0.74 I 0.57T 10.035

I

0.1791-2.J_8 0.542 F_.14l 0.299 10.029

_._03°"3"10.797 0.21, L0.063 o.31 1-o.o451o.o45

l lit4.033 1.032 0. 280 l. 2_ 1- 0.3S6 10.136

0.718 7.209 1.013 0.452 2.19 0.486 0.295

0.718 10.102 2.351 0.480 3.07 0.506 0.430

I

I



TABLE 3.- Continued

CALCULATED C,_.P_,CTERISTICS OF A ROTOR HAV_rN.G RECTANGULAR BLADES WITI4 A I.INEAR TWIST OF 00

cL
-- _ 004

c_

-4.0( (}.;|l[0 0.04(iJ11 0.00814| 0.001231l 0.000?8 l.440 0°844 -3,721-0.717 -0.238 O.SQ 0.407 0.04k6

-2,0( 0.0617 0.04008 0.007253 0.002079' 0.00075 _1.027 1.07i -1.39| -0.237 -0.081 0.g6 0.278 0.127

-0. 0.0133 0.040_04 0.00603_ 0.001921 0.00084 0.715 h29] |.401 0.522 0.13]L 1.62 -0.036 0.170

:).0¢ -0.0340 0.040041 0.001001 0.001.237; 0.00049 -1.544 1.48( 4.95? 1.342 0.343 I 2.44 -0.203 0.275

4.0_ -0.0Ti8 0*038802 0.010011 0.001781 0.0204) -3.691 1.57,1 1.2811 2.000 0.441 3.59 -0.300 0.47?

6.0_ -O.IlP_IIi 0_.04001a 0.013071 0.002901 0.04465 -S.841 |.63! 11.184 2.633 0.4Sg 4.65-0.)03 0.619

/

c_
-- = 0.05
a

-4.8¢ 0.1104 0_150||( 0*01001( 0.000774 O*O00TS 8,6T0 1.401 -2*070!-0.418 -O*lTG ;.11 0.300 O*lOT

-2.0| 0,0434 0.05002( 0.007881 0.001642 0.00076 3,225 1.52_ -0J017!-O.OS? -0.04_ 1.S0 0.2_2 0.175

"0. O*OLGI 0_04816_ _*007501 0*001420 0*00111 0.$88 1.73! 2.158! 0*649 0,162 2.13 -0.060 0.215

2.0( _0.0287 0*030]04 0.003571 0.000030 i 0.01330 -1,321 1.83 5,481 1.308 0.368 3*08 -0.222 0.306

4*0( "0*0?38 0.080004 0*01100 0,0018321 0.03357 -].454 2.03! 8.¥¥2 2.218 0.43? 4.31 -0.220 0°361

6.0( -0.14|4 0,04870 0*01418_ 0.00333_ 0.05025 -5,567 2.07_ 11.692 2.?44 0.441 $.4: -0°i04 0.?00
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TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

V

(v) _ _ 1.2: M(I.O,90O ) = 0.9

ib%,ol.,I [ ] ]a3,I ]b3,deg deg deg deg deg deg deg dege.Tsw _ ck % [ %deg _- _- _-, I

-4.01 O*09gg

-2.00 0.GSil

-0° O*

1.00 *0.0479

4.00 -0.0956 -O*OOOOT( O*OlOOS$ 0.003134 0.01035

6*00 -0*1440 -0.000304 0.0|2461 0.003|02 0.02186

0.000081 0.010133 0*003020 0*00900

0.000111 O*O01l?O 0.001120 0.00091

0.000004 0*007036 0*004644 0.0007S

0.00041¢ O*O01L4) O*O0]IZi O*00LOT

6.581 -0,804 -6.236 -1.600 -0.403 -1.93 0.$00 "0.161

2.300 -0.680 -3.[09 -0.836 -O*21L -1.10 0.271 -O*OSg

0.000 -0.665 0.0Z7 -0.06; -0.00| -0.51 -O*OTT "O*OZl

-2.206'-o.23o 3,ZlOJO.T]a i 0.215 O.2X -0.413 0.020

-4.S74 -O*lZ7 6*346 1*499 0,606 0*05 -0.634 0.113

-6.919 -0.169 8*822 1.9S6 0*484 L.57-0.656 0*280

-4.0C 0.0q96

-2.0C C.0512

-0. 0.0031

2.0C -0.0446

4.00 -O*Oq18

6.00 -0.1390

cL
-- = 0.01

0.010162 O.OOg_IZ 0.00307q 0.00577

0.009647 0.008141 s 0.003q13 0.00082

0*000101 0°0071TI 0°004375 0*00076

0_010373 0.008262 0.003663 0*00139

O*OOq�lq 0.01030S 0.003170 0*01442

0.00067( 0.01202S 0.003$20 0,02813

4.71| -0.3_ -S.716 "1.4]2 -0.374 -h29 O.ST1 "0.0|)

2*465 -0*243 -2*739 "0.604 -0.176 -0.65 0.291 "O*Ol?

0.168 -O*OLT 0*403 0.081 0.031 0.03 -0*060 0.021

-2.11! 0.217 3.6L3 0.686 !0.2SO 0*78 -0*382 0.06!

-4*372 0.325 6.800 1.662 0.428 l*61 -0*564 O*ZlO

-6.661 0.316 q.489 2.172 0.456 2*36 -O.Sqg 0.$5_

-4.00 0.I010

-2.00 0.©945

-G° 0.0063

2.00 -0.0413

4*00 -0*0078

6.00 -0*|344

0_01990Z 0,009966 0.003102 0.00140

0.020016 0.008213 0.003936 0.00078

0_01q726 0.007473 0.004169 0.000T8

0.0202_7 0*00602T 0.00]406 0.002q9

0.0200L¥ 0.010669 0.00325_ 0*01087

OiO|O|g 0.011420 0.0039T3 0.03393

_L
0 02

6.9411 0*069 -5b|17

2.645 0.221 -2.321

0.339 O.4zg 0.794

-1.934 0.662 4.027

-4. lSq 0.T65 7*273

-6*39T 0.7T4 kO*O_2

'1.2$9 -0.141 -0.70 O*Sgl -O*OZ8

•0.531 -0.144 -0.07 0.316 0.0_6

0.2Z6 0.064 0*57 -0.041 0*067

1*030 0.286 1.34 -0.353 0.136

1.816 '0.440 2.2_ -0.479 0*296

2.3S4 0.679 3.18 -0*407 0*4S2
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TABLE 3. + Continued

CALCULATED CHAF&.CTER!ST!CS OF A ROTOR HAV!NG RECTANG_LAR _I,ADE_ WITH A LINEAR TWIST OF 00

cL
-- = 0.04

-4.0| _.|;16 O*OqO@lt 0.0101t11 0.992177 0.00078

-2.0( 0.0814 0.0401112 0.008872 0+005572 0*00075

-0. 0.0111 O.040Z_ 0.008457 0.005423 0*000114

I
S.419 1.001 -5.100-0.701 -0.240 0.S4 0.410 0.0T1

3.Q13 1.13q -1.371 -0,22Z -0.010 1.05 0.286 0.152

0.705 L.3S; 1.691 0.S53 0.155 l*6gg -0.052 0.|72

2.0( -0.0542 0.040044 0*00_501 0*002820 0*00857 -1.55) 1.54! 4,115_ 1.551 0.547 2*55 -0*279 0.276

4*0( -0.0701 0°0110316 0*011117] 0.005604 0*021131 -3.6111 1.671 8.2?5 2.0118 0*445 5*73 -0.502 0.475

8.0( °0.1242 0.05515_ 0*015153 0.00_1160 0*045011 -5*$60 1.611; 11_178 2.655 0*455 4.76 -0*295 0.617

cL
-- = 0.05
o

-4.01 0.55511 0.0511041 0.011625 0°00;12811 0.00075 5,645 1.464 -2.1165 -0.415! -O*ITlt 1°11 0*518 0.1113

-2.0 0.0148 0;,049655 0.0011480 0.005144 0.0007+ 5*1119 1.571 -05814 -0.050-0.049 1.54 0.Z50 0.|78

-0. 0*0|64 0+049684 0.0011154 0.0021126 0.00118 0.185 1.791 Z.162 0.610 0.165 2.2] -0*051 0.216

2.0 *0.050| 0.0S014_ 0.010282 0.0025110 0.01)57 -l..+lST 1.11117 S.406 1.S10 0.)41.4J ).11 -0.255 0.415<1

4.0 -0.0743 0.0411511_ 0.012922 0*005115T 0.05571 -3.45!1 2.063 8.765 2.215 0.451 4.4; -0.11111i 0.565

6.0 -0*1190 0.041157! 0*016271 0.00549g 0.0S0112 -$.51111 2.15| 11*689 2.1'48 0.441 5.$-t 1-0.200 0°6111

]-63



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

<TSR'I X CL %, J %
l deg _ _ --_

%
--=0

-2.00l C.055_

-t,00 q,OZ7g

-0. 0.

1.00 °0.0279 -_.CC0_5? 0.006857 0.002142 0.00087

2.00 -C.0554 -C.000230 0.007832 0.001391 0.00375

3,00 -¢,C826 C.000241 0.005162 ¢.00060_ 0,01254

(w) _VR = i.4; M(i,0,90o ) = 0.8

deg deg deg deg deg deg deg deg

6.0CC27] 0.008062 C.001134 0.00303

C,C0041_ 0.007005 0.002011 0.00078

6.000C24 0.006416 0.002465 0.00071

2.275 -0;916 -3_724-18232 -0.323 -1.61 0.319 -0*005

1,143 -0;801 -1;841 ,0°6|5 -0o171 -1.25 0;05¥ -0°050

0.000 -0,698 0J001 "0.159 -0.024 -O°l! -0,155 -0°042

-l*141 -0_5T9 1_653 0,_¥5 O*kZ? -0,_? -0°409 -0.028

-2*269 -0;462 $._67 0°940 0.283 -@°03 -0°620 0o@|?

-3,384 -O,3B? 5,69_ 1*500 0°423 0,49 -0°7e3 0.101

-2.0( 0.0582

-l.O( 0.0306

-0. 0.0025

1*00 -0.0252

2.00 -0.0527

3.00 -0.0798

cL
-- = 001

o

0.01027'_ 0.007956 0.001330 0.00179 2°400 -0.470 -3.398 -l.Ob8 -0°280 -1.07 0.391 -0.033

0.01047l 0.006985 0.002112 0.00075 1.266 -0.350 -1.522 -0.523 -0.129 -0.64 0.161 -0.001

O.OCg51_ 0.0G6380 0.002._5# 0.00072 O.116 -0.257 0.297 -0.007 0.017 -0.31 -0°103 0°005

0.009704 0.006851 0.002038 0.00100 -1.017 -0.129 2.176 0.540 O°ITO 0.12 I-0.342 0.031

0.009834 8.007938 O. OO11:32 0.00513 -2. I4,2 -0.014 4.103 1.109 0.326 0.59 -0.543 0.083

0.009829 0.009331 0.000518 0.0155_ -3.252 0.049 6.035 1.662 0.458 1.12 -0.674 0.17_

-2.00 0.0608

-1.00 0.033Z

-0. 0.0053

1.00 -0°0225

2.00 -0.0497

3*00 -0.0764

C'

L
= 0.02

q

0.019789 0.007983 0.001426 0.00101

0.020403 0.007099 0.00208_ 0.00072

0.020275 0.0C8648 0.0022_0 0.00075

0°019819 0.007058 0°001788 0.00124

0.020413 0.008202 0.000902 0.00774

0.020453 0.009669 0.C00415 0.02071

2.518 -0.037 -_.094 0.912 0.239 -0.49 0.454 0*022

1.387 0.098 -1.209 -0.363 0,087 -0.05 C.224 0*05_

0.247 0.214 0.841 0.166 0.061 0.34 -0.030 0.069

-0._92 0.J22 _.507 0.705 0.214 0.73 -0.275 0.092

-2.004 0.456 4_472 1.285 0.369 1.26 0.457 0.160

-3.101 0o516 6.426 1.833 0.486 .84 -0,563 0.264
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TABLE 3.- Continued

CALCULA.TED CHAKA-CTER__TICS O _" A ROTOW _AVINC, PVCTANGJLAW RT ADES VvqTH A IrINEAR TWIST OF 00

I
-2.0C 0.0662 0.039T95 0.0082621

-1.0¢ 0.0385 0.040260 0.007595

-0o 0.0105 0.039637 0.007392

/.OC -0.0369 0.039879 0.007g38

2.0C -0.0438 0.039957 0.009).).1

3.00 -0.0697 0.0_0064 0.010784

0.04
o"

0.001_09 O°O00T9 2°_TO 0._,711

0.001769 0.0007)` 1.634 0.992

0.001607 0.00084 0.489 1.096

0.000946 0.00345 -0.63_ ].. 224

0.00C3).8 0= 0145)` --1.734 I._23

0.0CC307 0.02880 -2.794 )`. -%62

-2.409 -0.586 "0.)`5.% 0.72 0.567 0._42

-0.5_6 -0.053 0.00_ 1.).3 0.326 0.168

1.293 0.467 0.14. 1.48 0.063 0.117

3.2)`7 1.024 0.300 1.94 -0.158 0.224

5.209 t,596 0.439 2.51 -0.295 0.320

7. )`95 2.122 O. 518 3.20 I-0.33)` 0.455

_L= 0.05

O. 0.0134 0.049966 0.007985 O.O0109g 0.00098 0.623 1.554 1.683 0.&23 0o155 2*_ OoL04, 0./49

1*0C -0.0)`39 0.050)`08 0.008601 0.00040 0.00527 -0.497 1.68 3.621 1.185 0.3.%2 2oSd "0*201 0°304

2.0C -0.0403 0.050423 0.009849 0.00004)` 0°01991 -1.576 1.784 5.642 Lo753 0.464, 3°21 -0.197 0.420

3.0G -0.0659 0.050175 0.0).1620 0.000306 0.03316 -2.625 1o82 7.601 2°256 0.526 3.92 -0.Z2.% 0.565

169



TABLE 3.- Continued

CALCULATED CHARACTERISTICS OF A ROTOR HAVING RECTANGULAR BLADES WITH A LINEAR TWIST OF 0 °

deg _-

-2.C( 0.0550 -C.GCOI53 C.CII04b 0.CC3937 C.00286

-I.CI 0.C275 -C,CCC242 C.009910 0.004752 0.00079

-0. 0. C.CCCCBb £.CC$253 C.C05187 C.0OUil

(x) _ = 1.4; M(l.O,90o ) = 0.9

-_- T deg deg deg deg deg deg deg deg

2.253 -6.776 -3.702 -1.198 -0.327 -1.5_ C.354 -0.083

I°127 -b._,73 -I.843 -0.659 -G.172 -l.12 C.].26 -0.05_

C.60C -6.55[ C.C02 -J.12T -0.02C -C.69 -0.123 -0.O34

l.Ot _0.C?75 C.CCC2Q# C.CC8779 _.004_61 0.00086 -l.126 -6.42_ 1.853 0.410 0.135 -0.26 -C.37L .0.017

2.C0 -0.C_51 -_.00C461 c.cIcBs1 0.004161 0.C0_35 -2._56 -_.33_ 3_?12 O.952 O.292 0.17 -C.604 O.OlO

3.C0 -O.C_2X C°CCCC_ 0.c122:_ 0.003545 0.C1266 -_.362 -C.Z&J 5.619 1.506 C.435 0.70 -0.70I 0.O9O

cL
_- = O.Ol

-2.0( 0.057_ C.CIC41? 0.010916 0.'30_134 ] b. OLl/C Z.582 -L.Jll -3.351-I.020 -C.280 -0.9( (_.4_5 -0.012

-_.C( G.C3C1 U°009713 C.0_9888 C.CC4_34 0._075 1.246 -G.Z25 -1.526 -C.496 -0.12_ -0.52 C.187 0.004

-0. 0.CC2_ C.31029_ '1. SC92_I (_.cO-Jl41 _.OCOIL C.122 -O.G�C r3• 326 0.040 O.OZ5 -0.07 -E. 060 0.022

I.C( -0.C250 ._o_I02 il C.0C9817 ¢.C04131 G.OCD_9 -l.uCI d.d25 2&173 0.574 0.180 0.39 -_.309 0.040

2.el -0.C524 C.ccg611 C.ClC�_I C.Q0_974 C.004_5 -Z.13I C.II] 4_093 1.124 C.3_7 _.SO -0.527 0.07a

3.Ge -0.C19_ C.CIC_2_ C.Cl2514 C.OG.t_cJb C._Ib_[ -_*Z_' 0.I15 5.982 1.671 0.468 _.37 -0._49 : 0.176

C_

- 0.02

o

-2.CI 0.C6@2 I CJC197_7 C.CIC914 C.004207 C.CCt04

-l.cl 0.032_ C°019;25 C.CC9992 C.0046C2 0.00013

-0. C.CC52 0.C2C38Z C.C0_547] C.CC4_3_ 0.06015

l.OU -_.0225 C.0196&_ C.CIC046 C.CC4407 C.CCI21 -0.893 _._ 2.484 0.729 8.224 G.92 -0.255 0.09_

2*CQ -0.0496 0.01966_ C._1127_ C.C03723 0.00747 -2.d02 0._68 4J411 .296 0.]81 1.44 -0.446 0.153

B.O0 -0.C_59 C._2C4_( C°012926 C.C0_484 C.C2£27 -_._7_ 0._2_ S,_4 t.8_6 0.49_ 2.09 -&._29 ).270

2.49? O.ile -_.053 -C.8_6 -0.2]_-C.3! C.491 0.6)9

_.364 _._2_-1.208-C.3_ -_.083 O.O9 C.247 0.0_9

0.241 O._z J_649 ¢.204 0.O70 O.53 -0._01 0.O78
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TABLE 3.- Concluded

CALCULATED CHAP#.CTEPJSTICE OF A RQTOR HAVING RECTM_GULA_ BLADES WITII A LINEAR TV_qST OF 0 n

(xl V =I4"M ........ O_l

[ [
C_c' _'0' al' a2, b2, 1_3'

cL

%
-- : 0.05
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